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How  to  use  this  response  verification  book  As  you  work  through  Seeing  Through  Mathemat- 
ics, Book  2,  you  will  notice  two  types  of  ex- 
ercises, developmental  and  practice.  The 
developmental  exercises,  identified  by  letters 
make  up  the  greater  part  of  each  lesson  and 
have  been  designed  to  guide  your  thinking. 

The  practice  exercises,  identified  by  numerals 
have  been  designed  to  help  you  reinforce 
and  maintain  the  ideas  you  have  studied. 

Your  teacher  will  decide  how  this  response 
book  should  be  used.  He  may  wish  to  use  the 
developmental  exercises  for  class  discussion, 
in  which  case  you  may  not  need  this  response 
book.  However,  he  may  want  you  to  study  the 
developmental  exercises  by  yourself.  If  you 
proceed  in  this  way,  you  should  make  every 
effort  to  respond  to  each  exercise  clearly  and 
completely  before  using  this  book  to  verify 
your  response. 

The  practice  exercises  are  entitled  "On 
your  own,"  "Keeping  skilful,"  and  "Checking 
up, " and  are  designed  for  written  work.  Your 
teacher  may  want  you  to  complete  an  assigned 
block  of  work  before  verifying  any  responses. 

If  your  teacher  directs  you  to  verify  a 
response  at  a time,  it  is  a good  idea  to  cover 
all  the  responses  in  the  column  that  are 
below  the  response  you  are  concerned  with  at 
the  moment.  It  is  very  difficult  to  avoid 
seeing  other  responses  unless  you  use  some 
means  to  conceal  them.  The  picture  shows  one 
way  to  prevent  unintentional  "peeking." 

Responses  to  the  work  entitled  "Special 
challenge"  are  not  included  in  this  book.  If 
you  need  help  with  these  exercises,  consult 
your  teacher. 
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Responses  are  keyed  to  the  stu- 
dent’s book  by  page  numeral  and 


exercise  letter  or  numeral.  For 
example,  the  response  for  exer- 
cise K on  page  6 is  labeled  d-K; 
the  response  for  the  "On  your  own" 
exercise  3 on  page  8 is  labelled 
(S-3.  At  the  bottom  of  this  page, 
you  will  see  the  words  "Responses 
for  pages  5-6. " These  words  indi- 
cate that  this  page  includes  the 
responses  for  pages  5 and  6 of  the 
student’s  book.  Each  page  of  this 
key  is  labelled  in  this  way.  Also 
observe  that  when  an  exercise  in- 
cludes two  or  more  questions,  the 
responses  to  these  questions  are 
separated  by  an  asterisk  (*).. 


Lesson  98 

5-A  0*1 

5-B  2*3 

5-C  0*1*1- 

5-D  C and  F * Yes 

5-E  The  coordinate  of  C is 
f.  The  coordinate  of  F 
is  3. 

5-F  Yes 

5-G  * 1|  * 2t  * 3 * First 

find  the  coSrdinates  of 
the  endpoints  of  the  seg- 
ment. Then  find  the  dif- 
ference of  the  greater 
coordinate  and  the  lesser 
coordinate. 

5-H  * You  should  name  three 

of  the  following:  BC, 

CD,  DE,  and  FG. 

5-\  To  find  the  measure  of 
a segment,  you  first 
find  the  coordinates  of 
the  endpoints  of  the  seg- 
ment and  then  subtract 
the  lesser  coordinate 
from  the  greater  coordi- 
nate. Therefore,  m(AC) 
is  the  difference  of  the 
same  two  numbers  as  m(CA). 

5- J  Yes  * Yes 

6- K  1 * 1 * Yes 

^-L  m(BF)  = 2 and  m(CG)  = 2. 
Since  the  measures  of 
BF  and  CG  are  equal,  BF 
is  congruent  to  CG.  * 
m(CG)  = 2 and  m(AD)  = 

2.  Since  the  measures 
of  CG  and  AD  are  equal, 

CG  is  congruent  to  AD. 

6-\\  Yes  * If  two  segments 
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are  congruent,  then  their 
measures  are  equal. 

5-N  Yes  * QR  is  less  than  QS. 

5-0  i * T 

5-P  Yes 

5-Q  No  * QT  is  greater  than 
QS. 

5-  R * 7 Yes 

6- S  I * ^ * Yes  * Yes 

5-T  I * I * Yes  * Yes 

5- U Yes  * m(QS)  = j and 
m(UX)  = Since 

ni(QS)  < m(UX),  SS  < UX. 

5-A  0*1*1 

5- B 1 * Yes  * If  the  measures 
of  two  segments  are  equal, 
then  the  segments  are 
congruent. 

5-C  The  measure  of  IL  is  1. 

* Segments  JM  and  LO 

7- D  0*1 

7-E  The  coordinate  of  point 
D is  2,  of  point  E is  3, 
of  point  F is  4,  and  of 
point  G is  5. 

7-F  Since  AC  is  congruent  to 
MN  and  MN  is  a unit  seg- 
ment, AC  is  also  a unit 
segment  because  congruent 
segments  have  equal  meas- 
ures. Since  each  of  seg- 
ments CD,  DE,  EP,  and  FG 
■ is  congruent  to  AC,  each 
of  these  segments  is  a 
unit  segment. 

7-G  4 * 5 

7-H  No  * No  * Each  number  is 
assigned  to  only  one 
point.  Since  4 is  as- 
signed to  F and  5 to  G, 
neither  4 nor  5 can  be 
assigned  to  B. 

7-1  Yes.  Since  F is  between 
A and  B,  AB  > AT.  This 
means  that  m(AB)  > m(AF). 

* Yes.  Since  AB  < AG, 


7-J 

m(AB)  < m(AG). 

AB  * m(AB) 

7-K 

Yes  * 4 + .3,  or  4.3 

7-L 

4.3 

7-M 

4|  * 4| 

7-N 

Keep  on  subdividing  the 

5-0 

segment  that  contains  B 
into  congruent  segments 
until  B is  an  endpoint 
of  a segment. 

3 

5-P 

1.8 

5-Q 

The  unit  segment  used 

On  your 

for  exercise  0 is  not 
congruent  to  the  unit 
segment  used  for  exer- 
cise P. 

own 

5-1 

2 

3 

5-2 

gl 

■^6 

5-3 

8.2 

5-4 

1 

1 e 

5-5 

5| 

5-6 

T 

5-7 

4.73 

5*3 

10 

5-9 

6^ 

5-10 

7 and  7*2  and  f 

5-11 

3 

5-12 

X 

5-13 

2.  * 1 * ll 

3 2 -^-4 

5-14 

You  should, name  two  of 

5-15 

the  following:  MO,  NP, 
UY. 

MN,  NO,  and  PQ 

5-16 

Itt 

5-17 

5 

6 

5^18 

It 

5-19 

It 

5-20 

Yes 

5-21 

m(0Q) 

5-22 

No 

5-23 

MV 

5-24 

2*4*6 

5-25 

2 * 1 * li 

5-26 

-L  * 1±  * ± 

2 -1-2  4 

5-27  4 * 12  * 6 

5-28  i i * I 
5-29  4 * 12 

5-30  1 

Lesson  99 

P-A  All  the  students  would 

not  get  the  same  measure. 
* One  student  may  find 
that  the  board  has  a 
measure  of  20  and  another 
may  find  the  board  has  a 
measure  of  18.  The  rea- 
son is  that  different 
pencils  are  used. 

P-B  No  * Again,  the  reason 
for  the  difference  is 
that  shoes  of  different 
sizes  are  used. 

P-C  Point  0 
P-D  1 inch 

7P-E  16 

7P-F  Infinitely  many  * No 

7P-G  2ii 

10-W  1-^  * Xhe  ends  of  the 

wire  are  directly  above 
the  marks  1 and  27t* 

The  difference  of  2-^ 
and  1 is  Iq^. 

YP-I  tV  of  an  inch  * Yes 

YP-A  — - 

YP-B  10  * .1  of  a foot 

YY-C  The  left  end  of  rod  A is 
directly  above  the  left 
end  of  the  rule.  So  the 
left  end  of  the  rod  sug- 
gests a point  whose  coor- 
dinate is  0.  In  the  same 
way,  the  right  end  of  rod 
A suggests  point  2.6. 

So  the  measure  of  rod  A 
is  2.6  - 0,  or  2.6.  * 

2.6  feet 

YY-D  The  left  end  of  rod  B 
suggests  a point  whose 
coordinate  is  0 and  the 
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right  end  suggests  a point 
whose  coordinate  is  2.9. 
The  measure  of  rod  B is 
2.9  - 0,  or  2.9.  * 2.9 

feet 


n-E 

Yes  * 5.5  * 5, 

ll-E 

5.5  * Yes 

il-G 

6t  * 6t  yd. 

11-W 

lly  ft. 

ll-\ 

9.6  in. 

I2y  mi. 

K 

11.05  ft. 

ll-l 

IQH  yd. 

M 

13.75  in. 

11- N 

yd. 

11-0 

8-H-  in. 

11- P 

2-^  ft. 

11- Q 

81. 50  mi . 

11- R 

5t  yd. 

11-S 

1.5  in. 

On  your 

own 

11-1 

y of  a yard 

12-1 

1 * 3i 

12-Z 

* 2^  yd. 

1^4 

yd. 

1^-5 

ij  yd. 

12-Z 

3y  yd. 

12-7 

10|  * 10^  yd. 

12-8 

ly  yd. 

12-8 

f yd. 

IMO 

5i  yd. 

12-\  1 

4i  yd. 

12-\1 

1 yd. 

1M3 

8|  in. 

1M4 

19t^  yd. 

1M5 

21.8  mi. 

1M6 

17i  ft. 

12-\7 

Ilf  mi. 

IMS 

T yd. 

1M9 

4.6  ft. 

12-18 

in. 

12-1\ 

1.7  mi. 

CM 

CM 

1 ft. 

12-13 

yd. 

12-  24 

^ rd. 

12-  25 

87^  mi. 

12-lZ 

11.5  in. 

12-17 

13i  ft. 

Keeping 

Skilful 

IM 

10.565 

12-1 

12-3 

84f 

1^4 

6.588 

12- S 

11.  502 

12-Z 

39 

12-7 

1.814 

12-3 

lO&iV 

12-8 

16^ 

12-\8 

IW 

12-\  1 

8 

1M2 

1.2225 

1M3 

67-/0 

1M4 

19j^ 

1M5 

6.664 

1M6 

77. 806 

12-\7 

6fr 

IMS 

76.0032 

1M9 

2 

12-10 

00 

12-1\ 

6 3 

2 2 6 

12-11 

92U 

12-13 

7.766 

12-24 

348^ 

12-lZ 

.78 

12-lZ 

1. 367 

12-17 

306 

12-13 

4257. 4 

Lesson 

100 

13-k  ■ 

36  inches.  3 feet 

16y  feet.  5y  yards  * 
5280  feet.  1760  yards 

13-3 

36/1 

13-0 

3/1  * 16i/l  * 5280/1 

13-0 

5i/l  * 1760/1 

13-E 

The  rate  pair  3/l  rep- 
resents the  comparison 
of  the  number  of  feet 
in  a yard  with  1 yard. 

15- F 

2150  refers  to  the  num- 
ber of  yards  that  is 
the  length  of  the  bridge. 

IS-H 


n-z 


n-E 


i^-F 


n-k 


Since  the  second  compo- 
nent of  3/l  refers  to  a 
number  of  yards,  516  is 
the  second  component  of 
the  rate  pair  whose  first 
component  you  are  to  find. 

* The  number  of  feet  that 
is  the  length  of  the 
bridge 

Yes 

{1548}  * The  length  of 
the  Lions  Gate  Bridge 
is  1548  ft. 

(Column  1)  .394  in.  * 
1.094  yd.  * .621  mi. 
(Column  2,  top)  The  rate 
pair  1.094/1  represents 
the  comparison  of  the 
number  of  yards  in  a metre 
with  1 metre. 

100  refers  to  the  number 
of  metres  that  the  man 
has  run.  Since  the  sec- 
ond component  of  1.094/1 
refers  to  a number  of 
metres,  100  is  the  second 
component  of  a rate 
pair  whose  first  compo- 
nent you  are  to  find.  * 

The  number  of  yards  a man 

has  run 

Yes 

{109.4}  * When  a man  has 
completed  the  100-metre 
run,  he  has  run  approxi- 
mately 109.4  yd. 

.394/1  ~ l/x.  * One  inch 
is  the  same  length  as 
approximately  2.54  centi- 
metres. 

(Column  2)  The  rate  pair 
5y/1  represents  the  com- 
parison of  the  number  of 
yards  in  a rod  with  1 rod. 

* 1650  refers  to  the  num- 
ber of  rods  that  is  the 
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length  of  the  east  bound- 
ary. Since  the  second 
component  of  5j/l  refers 
to  a number  of  rods,  1650 
is  the  second  component 
of  a rate  pair  whose  first 
component  you  are  to  find. 
* The  number  of  yards  that 
is  the  same  length  as 
1650  rd. 

(Column  2,  bottom)  Yes 
15-0,  Yes  * You  want  to  find 

the  number  of  miles  that 
is  the  same  length  as  x 
yards. 

15-^  The  number  of  yards  that 
is  the  same  length  as 
1650  rd.  * The  number  of 
miles  that  is  the  same 
length  as  x yards 
15-  E Yes 

15-  F Yes 

15- G 9075 
15- H Yes 
15-1  5.2 

15-J  5.2  mi. 

On  your,  own 
15-1  Vi  ft. 

15-1  I yd. 

15-3  no  yd. 

15-11  20.488  in. 

15-5  3.5  mi. 

15-6  164.1  yd. 

15-7  10,560  yd. 

15-8  217.35  mi. 

15-9  .91  metre  (nearer  hun- 

dredth) 

15-10  1.61  kilometres  (nearer 

hundredth) 

15-11  114.21  centimetres  (nearer 

hundredth) 

15-12  379.34  metres  (nearer 
hundredth) 

15-13  a;,  number  of  feet  that  is 
the  average  height  of  the 
sequoia. 
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2^/1  '''  x/lOO. 

275  ft. 

15-14  X,  number  of  yards  of 

cloth  Mrs.  Mills  bought. 
1.094/1  ~ %/9. 

9.8  yd. 

15-15  X,  number  of  inches  the 
diameter  is. 

.394/1  ~ x/40. 

15.76  in. 

15-16  X,  number  of  miles  the 
surface  of  the  Dead  Sea 
is  below  sea  level. 
5280/1  ~ 1293/ X. 

.24  mi. 

15-17  X,  number  of  feet  that 
is  the  height  of  Angel 
Falls. 

5280/1  ~ x/.QZb. 

3300  ft. 

15-18  X,  number  of  feet  that 
was  the  length  of  the 
shark. 

12/1  ~ 163/ x. 

13.6  ft. 

15-19  X,  number  of  kilometres 
a man  had  run. 

. 621/1  ^ 5/^. 

8 kilometres 

15-20  X,  number  of  miles  the 
summit  of  Mount  Everest 
is  above  sea  level. 
5280/1  29028/x. 

5.  5 mi. 

15-21  X,  number  of  feet  that 
is  the  average  depth  of 
the  Pacific  Ocean. 

5^0/1  ~ x/2|. 

14,080  ft. 

15-22  X,  number  of  feet  that 
was  the  total  length  of 
the  two  boards. 

X = 1^  + z-h- 

4j  ft. 

15-23  X,  number  of  inches  that 
was  the  total  length  of 


the  two  boards. 

12/1  ~ x/Ai. 

50  in. 

15-24  :>f,  total  number  of  yards 

of  material  Jean  bought, 
y,  total  number  of  inches 
of  material  she  bought. 

= 2^  + l|  A 36/1  yfx. 
139.5  in. 

15-25  X,  number  of  yards  that 

is  the  length  of  the  road, 
y,  number  of  rods  that  is 
the  length  of  the  road. 
1760/1  ~ xl\  A 57/1  'v  x/y. 
256  rd. 

15-26  X,  number  of  yards  that 
was  the  length  of  the 
tract  of  land, 
y,  number  of  miles  that 
was  the  length  of  the 
tract  of  land. 

5|/1  'v  x/750  A 
1760/1  ~ x/y. 

2.34  mi. 

15-27  x^  number  of  feet  Susan 
walks  to  school, 
y,  number  of  inches  she 
walks  to  school. 

5280/1  ~ xl\  A 12/1  ~ 
y/ 

55,440  in. 

Applying  mathematics 
15-1  X,  number  of  ounces  Rajah 
weighs. 

16/1  ~ x/6|. 

104  02. 

15-2  X,  number  of  bushels  of 
apples  Ed  sold. 

4/1  ~ 35/x. 

8^  bu. 

15-3  X,  number  of  quarts  of 
white  paint  Mr.  Andrews 
used. 

4/1  ~ xlA\. 

19  qt. 

15-4  X,  number  of  kilograms 
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Nick  weighs. 

2.2/1  ~ 110/x. 

50  kilograms 

17-5  X,  number  of  fluid  ounces 
of  milk  Kay  used. 

8/1  x/2i. 

19  fl.  oz. 

17-6  X,  number  of  pounds  of 
peanuts  Tom  bought. 

16/1  ~ 24 /.r. 
li  lb. 

17-7  X,  number  of  pecks  of 

strawberries  Susan  picked. 
8/1 -v  10/ X. 

I.  25  pk. 

17-8  X,  number  of  pounds  of 

bananas  Mrs.  Kane  bought. 

2.2/1  ~ 1/1.8. 

3.96  lb. 

17-9  X,  number  of  minutes  Jim 
spent  on  his  homework. 

60/1  ~ x/Z^. 

135  rain. 

17-10  X,  number  of  pounds  of 
coal  Mr.  Thompson  had. 
2000/1  ~ x/1.5. 

300  0 lb. 

17-11  X,  number  of  grams  a 34- 
ounce  bat  weighs. 

.035/1  34/x. 

971.4  grams  (nearer  tenth) 
17-12  X,  number  of  pounds  of 
steel  produced. 

2000/1  ^ x/5921728. 

II, 843,456,000  lb. 

17-13  number  of  pints  of 

coffee  the  machine  holds. 
y,  number  of  quarts  of 
coffee  the  machine  holds. 
2t/1,  ~ 50/x  A 2/1  ~ x/y. 

10  qt. 

17-111  X,  total  number  of  min- 
utes in  six  class  periods. 
y,  number  of  hours  in 
six  class  periods. 


45/1  ~ x/6  A 60/1  ~ x/y. 
hr. 

17-15  X,  number  of  quarts  the 
tank  will  hold, 
y,  number  of  gallons  the 
tank  will  hold. 

.88/1  ~ x/56  A 
4/1  - x/y. 

12.32  gal. 

17-16  28.57  grams  (nearer 

hundredth) 

17-17  .45  kilogram  (nearer 

hundredth) 

17-18  1.14  litres  (nearer 

hundredth) 

17-19  120  hr. 

17-20  2.6  tons 

17-21  20  kilograms 

17-22  12  qt. 

17-23  43  wk. 

17-24  11  lb. 

17-25  9000  sec. 

17-26  1168  da. 

17-27  240  pt. 

Lesson  10 1 
17- A A ^ and/^2 
17-B  Rays  DC,  DF,  DE,  and  DH 

* Yes 

17-C  4 CDF,  ZFDE,  ZEDH,  ZCDH 

* The  sides  of  ZCDF  are 
DC  and  DF.  The  sides  of 
Z FDE  are  DF  and  otl.  The 
sides  of  ZEDH  are  DE  and 
dS.  The  sides  of  ZCDH 
are  DC  and  DH. 

17- D D * Ray  DF 
17-E  Collinear  points  are  con- 
tained in  the  same  line. 
Since  the  common  endpoint 
of  rays  DE  and  DC  and  a 
point  in  each  of  the  rays 
are  collinear,  the  union 
of  the  two  rays  is  a line. 
17-F  Yes  * Yes  * Yes 

17-G  Yes  * Yes 


17-H 


15-A 
15- B 
15- C 
15- D 
15- E 
15- F 
15-G 
15-H 
15-1 
15-J 


15- K 
19- L 


19-M 
19- N 

19-0 


Yes  * Yes  * Yes  * You 
know  that  ZHDC  is  a right 
angle,  and  that  ZEDH  is 
the  supplement  of  ZHDC. 

By  definition,  a right 
angle  is  congruent  to  its 
supplement.  Therefore, 
ZEDH  is  a right  angle. 

3 

Ray  MS.  * Ray  MW 
ZVMT  * 2 

0 * 4 * 4 - 0,  or  4 
Yes 

1*1 

ZWMV,,ZVMU,  ZTMS,  ZSMR 

1 * 1 * 2 * Yes 

2 * 1 * 3 * Yes 

Rays  TA,  TX,  TB,  TC,  TD, 

TE,  TF,  TG,  TH,  TI,  TJ, 

TK,  TL,  and  TM  * 0 is 
* 

associated  with  TA,  1 
with  TX,  10  with  TB,  30 
with  TC,  30  with  TD,  40 
with  TE,  50  with  TF,  60 
with  TG,  70  with  TH,  80 
with  TI,  90  with  TJ,  100 
with  TK,  110  with  TL,  and 
130  with  TM 
ZATX 

10  - 0,  or  10  * 120  - 100, 
or  20  * 30  * The  measure 
of  each  angle  is  the  dif- 
ference of  the  numbers 
associated  with  the  sides 
of  the  angle. 

30 

20  * 20  * ZDTF  is  con- 
gruent to  ZFTH. 

You  should  name  four  of 
the  following:  ZMTL,  ZLTK, 
ZKTJ,  ZJTI,  ZITH,  ZHTG, 
ZGTF,  ZFTE,  Z ETD,  ZCTB', 
ZBTA.  * You  should  name 
three  of  the  following: 
ZMTI,  ZLp,  ZKTG,  ZJTF, 
ZHTD,  ZGTC,  Z-^TB,  ZETA. 
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19-?  Yes 
i9-Q  40  * Yes 

60  * You  should  name  three 
of  the  following:  ZMTG, 
ZLTF,  ZKTE,  ZjTD,  Z.ITC, 
ZHTB. 

19-%  ZWMQ  6 

19- 1  The  unit  angles  used  in 

Dg  and  D3  are  not  congruent. 
* You  know  this  because  of 
the  measures  of  the  right 
angles.  The  measure  of 
the  right  angle,  repre- 
sented in  D2,  is  6.  The 
measure  of  the  right  angle, 
represented  in  D3,  is  60. 

20-  k 90 

20-  B Z ACE 

20-Z  7-0,  or  70  * 110  * 50 

20-^  90  * Yes 

20-1.  90  * Yes  * 90  * Yes 

20-?  You  should  name  three  of 
the  following:  ZFCN,  ZHCP, 
ZICQ,  ZJCR,  ZKCS,  ZMCU. 

20-^  90  + 90,  or  180 

20-^  No.  It  is  line  AD. 

20- 1 179  * 170  * Yes 

20- ^  ¥hen  the  unit  is  the  de- 

gree, if  two  rays  are 
associated  with  numbers 
whose  difference  is  180, 
then  the  union  of  these 
two  rays  is  a line,  not 
an  angle.  * If  the  dif- 
ference of  the  numbers 
associated  with  two  rays 
is  0,  then  the  two  rays 
are  the  same  and  an  angle 
is  not  formed. 

21-  k ZJDE  and  ZTSR 

21-%  40  * Less  than  90 

21-Z  ZLMN  * 74| 

21-%  132  * Greater  than  90 

21-1  ZOPQ  * 100| 

21-1  Less  than  * Greater  than 


21-%  Less  than 

21- %  ZJDE°  = 90. 

ZFGH°  = 132. 

ZLMN°  = 74i. 

Z0PQ°  = 100^. 

ZRST°  = 90.- 

22- k  Rays  VA  and  VB  * An  angle 

is  the  union  of  two  rays 
that  have  a common  end- 
point and  that  do  not 
form  a line.  Rays  VA 
and  VB  have  a common 
endpoint  V and  do  not 
form  a line. 

22-%  Yes 

22-Z  45  * It  is  on  the  counter^ 

clockwise  scale;  the 
picture  of  VA  is  under 
the  mark  that  represents 
0.  On  the  clockwise 
scale,  the  picture  of 
VA  would  be  under  the 
mark  that  represents  180. 

* 45 

22-%  45 

22-1  45  * An  acute  angle 

22-1  140  * 0 * 140  * 140  * 

An  obtuse  angle  * An 
obtuse  angle  is  an  angle 
whose  measure  in  degrees 
is  greater  than  90. 

22-%  125  * 34  * 91 

22-%  91  * An  obtuse  angle  * 

An  obtuse  angle  is  an 
angle  whose  measure  in 
degrees  is  greater  than 
90. 

22-\  Point  T 

22-<i  Point  T 

22- Y.  Above  the  dot  that  rep- 

resents point  T * Yes 

On  your  own 

23- \  The  measure  of  each  of 

the  other  angles  is  90. 

No  * Yes 
ZQPL  * ZHKN 


25-5 


25-6 

25-7 

25-8 

25-9 


25- 


25- 1 i 


25-13 


E 

F 


44i 

Yes  * Hi  * 
ZGHI°  = 90. 
ZJKL°  = 90. 
ZRST°  = 126|. 
ZMN0°  = 172. 
ZABC  and  Z.EDF 
ZRST  and  ZMNO 
ZGHI  and  ZJKL 


For  the  six  angles  shown 
below:  ZABC°  = 25? 

ZDEF°  = 160;  ZGHI°  = 45-, 
ZJKL°  = 100;  ZMN0°  = 70; 
and  ZPQR°  = 56. 

The  angles  whose  pictures 
you  make  may  have  any 
measures  between  0 and 
180. 
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23-2 

25-3 


R 


! Check i ng  up 

I Test  108 

\ H-\  I 

I H-2  I,  or  li 

i ^4-3  i or  1 

j Segments  AI  and  BJ 

I --4-5  Segments  AI,  BJ,  and  AJ 

Test  109 

n-7  111 

n-8  8-iV 

2|-9  A right  angle 
2k- 10  An  acute  angle 
2-^-1!  3/1  ~ x/37. 

(111).  Ill  ft. 
n-12  4/1  ~ 50/x. 

{12.5).  12.5  gal. 

^4-13  1760/1  'v  1320/x. 

{.75).  .75  mi. 

2k- 16/1  ~ x/4.6. 

(73.6).  73.6  oz. 

Lesson  102 

^4- A J- ^ and/ 2 

24- B Yes  * They  are  not  con- 
tained in  the  same  line. 
2k-Z  Three  non-coil  inear  points 
determine  a plane.  If  a 
line  contains  two  points 
of  a plane,  the  line  is 
included  in  the  plane. 

/,  and  ^2  each  contain 
two  points  of  the  plane 
determined  by  points  A, 

B,  and  C.  * You  can  use 
the  names  of  any  three 
non-coll inear  points  in 
the  plane  to  name  the 
plane.  Examples  of  names 
of  the  plane  that  includes 
/ , and/2  3.re  plane  ABC, 
plane  BAE  and  plane  DAC. 

2k-0  Yes  * (A) 

2k-E  Two  lines  that  intersect 

determine  a plane,  and 
each  of  the  lines  is  in- 


cluded in  this  plane. 

2k-  F Rays  AE  and  AC 

2 5- (3  / I * ^2 

25-\\  Yes  * Side  AB  * Side  AC 

25-1  ZBAE  * ZDAE  * YDAC 

25-J  Four 

25-K  ./  3 and  / 4 * No  * Points 

H,  I,  and  J are  not  con- 
tained in  the  same  line. 
25-1  Yes  * {H} 

25-\^  ^3  and  ^ are  included 

in  the  same  plane. 

25-W  Point  H * {H) 

25-0  Yes  * Yes 

25-?  Rays  HL  and  HJ  * (H) 

^5-  Q ^ * Yes  * Rays  HJ  and 

HL  have  the  same  endpoint 
and  are  subsets  of  the 
same  line. 

25-?  Yes  * Yes  * Yes  * Yes 
^5-S  Yes  * The  two  sides  of 
ZlHJ  are  side  HI  and 
side  HJ.  The  two  sides 
of  ZKHL  are  side  HK  and 
side  HL.  Side  HI  of 
ZIHJ  and  side  HK  of  ZKHL 
are  opposite  rays.  Side 
HJ  of  ZIHJ  and  side  HL 
of  ZKHL  are  opposite  rays. 
25-^  Hays  HL  and  HI  * Rays 
HJ  and  HK 

25-\}  Yes  * Yes  * Side  HL  of 
ZLHI  and  side.HJ  of  ZJHK 
are  opposite  rays.  Side 
HI  of  ZLHI  and  side  HK 
of  ZJHK  are  opposite 
rays. 

25- ^!  The  sides  of  ZLHI  and 

ZJHK  form  two  pairs  of 
opposite  rays. 

26-  k (M)  * ZNMO,  ZOMQ,  ZOMP, 

and  ZPMN 

26-0  Yes  * ZOMN  and  ZOMO  have 
a common  side  and  a com- 
mon vertex  and  their 
sides  that  are  not  com- 


mon form  a line. 

26-0  60  * 120  * 180 

26-0  Yes 

26-E  ZOMO  and  ZPMQ  have  a com- 
mon side  and  a common  ver- 
tex and  their  sides  that 
are  not  common  form  a line. 

26-?  120  * 60  * 180 

26-0  Yes  * Since  the  sum  of 
the  measures  in  degrees 
of  ZOMO  and  ZPMQ  is  180, 
the  angles  are  supplemen- 
tary angles. 

26-W  ZPMQ  and  ZNMP  have  a com- 
mon side  and  a common 
vertex  and  their  sides 
that  are  not  common  form 
a line. 

26- \ Yes  * ZNMP  * ZPMQ  * 180 

26-^  Yes  * 60 

26-Y.  Yes  * 120 

26-L  Rays  MO  and  MP  * Rays  MQ 
_ and  MN  * ZOMN  and  ZPMQ. 
'ZPMN  and  ZOMO 

26-H  Yes  * If  the  measures 

of  two  angles  are  equal, 
then  the  two  angles  are 
congruent. 

26- H  Yes.  The  measure  of  each 

of  the  angles  QMO  and  NMP 
is  60.  * Yes.  If  the 

measures  of  two  angles 
are  equal,  then  the  two 
angles  are  congruent. 

27- 0  Za  and  Zb  have  a common 

vertex  and  a common  side 
and  their  sides  that  are 
not  common  form  a line. 

27-?  Yes  * Yes  * If  two  angles 
form  a linear  pair,  then 
they  are  supplementary 
angles.  An  angle  that 
is  congruent  to  its  sup- 
plement  is  a right  angle. 

27-q  ^ 90  * 90 

27- R Za  and  Zc.  Zb  and  Zd. 
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* Opposite  angles  are  con- 
gruent. Since  is  a 
right  angle  and  ^a  is  con- 
gruent to  Zc,  Zc  is  a 
right  angle.  Since  Zb  is 
a right  angle  and  Z.b  is 
congruent  to  Zd,  Zd  is  a 
right  angle. 

27-$  Opposite  angles  are  con- 
gruent, and  congruent  an- 
gles have  the  same  measure. 

27-1  Yes  * Yes  * Yes  * No 

27-\}  360  * Two  intersecting 

lines  form  two  linear 
pairs  of  angles.  The  sura 
of  the  measures  of  a 
linear  pair  of  angles  is 
180.  Since  two  linear 
pairs  of  angles  are  formed, 
the  sum  of  the  measures 
of  all  4 angles  is  360. 

27-S  ( ) 

^7-W  Two  lines  that  are  included 
in  the  same  plane  and  that 
do  not  have  any  points  in 
common  are  parallel.  * 

None 

27-h  180 

27-B  No  * X is  a variable  fo^r 
the  measure  of  an  angle. 

The  measure  of  an  angle  is 
a rational  number  between 
0 and  180. 

27-C  Yes  * 82 

27-d  In  the  condition  98  + x = 
180,  X is  a variable  for 
Zb°.  Sc  the  number  that 
satisfies  98  + x = 180  is 
the  measure  of  Zb  in  de- 
grees. 

27- E Yes.  Since  each  of  the 
angles  d and  b is  a sup- 
plement of  a,  Zd  and  Zb 
are  opposite  angles.  Op- 
posite angles  are  congru- 
ent. * Yes.  Congruent 


angles  have  the  same 
measure. 


27-E 

82 

27-$ 

Yes.  Since  Zd  and  Zb  are 
opposite  angles,  so  are 

Zc  and  Za.  Opposite 
angles  are  congruent. 

* Yes.  Congruent  angles 
have  the  same  measure* 

27-W 

98 

On  your 

own 

27- \ 

Your  picture  should  be 
similar  to  the  one  below. 
Za°  = 55. 

Zb°  = 125. 

Zc°  = 55. 

Zd°  = 125. 



28-2 

The  sura  of  the  measures 
that  you  found  for  exer- 
cise 1 is  360. 

28-3 

Your  picture  should  be 
similar  to  the  one  below. 

127/1 

28-^ 

Za°  = 53. 

Zb°  = 127. 

Zc°  = 53. 

28-5 

ZIFG,  ZGFE,  ZEFH,  and 

ZHFI 

28-6 

ZVWX,  ZXWZ,  Z.ZWY,  and 
ZYW 

28-7 

ZIFG  and  ZGFE.  ZGFE 
and  ZEFH.  ZEFH  and  ZHFI. 
ZHFI  and  ZiFG 

28-8 

ZVWX  and  ZXWZ.  ZXWZ- 
and  ZZWY.  ZZWY  and  ZYW. 
ZYWV  and  ZVWX 

28-9 

ZEFH  and  ZIFG.  ZHFI 
and  ZEFG.  ZVWX  and  ZYWZ. 
ZVWY  and  ZXWZ 

^5-10 

65 

28-1  i 

ZEFH,  ZVWX,  and  ZYWZ 

^5-12 

115 

28-13 

ZVWY,  ZEFG,  and  ZHFI 

28- in 

ZVWY  and  ZXWZ 

28-15 

ZEFG  and  ZHFI 

Lesson 

103 

28- k 

Yes  * Lines  that  are  in- 
cluded in  the  same  plane 
are  coplanar  lines. 

28-8 

Point  R 

28- C 

Rays  RA,  RB,  RC,  RD,  RE, 
and  RF 

28-d 

Yes  * ZBRC 

28- E 

Point  R * Side  RB 

28- E 

No  * { j 

28-$ 

The  interior  of  ZARB  and 
the  interior  of  ZBRC  have 
no  common  members.  Two 

sets  that  have  no  common 
members  are  disjoint  sets. 

29-\l 

Point  R * Yes  * No 

29-1 

No  * Since  ZCRD  and  ZERF 
do  not  have  a common  side, 
they  are  not  adjacent 
angles. 

29- J 

The  interior  of  ZBRC  and 
the  interior  of  ZBRD  are 
not  disjoint  sets. 

29- K 

You  should  name  three  of 
the  following  pairs: 

ZBRC  and  ZCRD;  ZCRD  and 
ZDRE;  Z,DRE  and  ZERF; 

ZERF  and  ZFRA;  ZFRA  and 
ZARB. 

29- L 

Yes 

29- M 

Yes 

29- U 

Yes 

29-0 

12  linear  pairs  of  angles 
represented  in  Dl.  An 
example  of  another  pair 
is  ZERC  and  ZBRC.  * Yes 

29- P 

Yes.  The  two  angles  in 
a linear  pair  of  angles 
have  a common  vertex,  a 
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common  side,  and  their 
interiors  are  disjoint. 

* No.  The  sides  of  two 
adjacent  angles  that  are 
not  common  do  not  neces- 
sarily form  a line. 

29-Q  Yes.  If  two  angles  form 
a linear  pair,  then  they 
are  supplementary.  * No. 
The  only  requirement  for 
supplementary  angles  is 
that  the  sum  of  their 
measures  in  degrees  is 
180.  The  angles  need  not 
have  a common  vertex,  a 
common  side,  or  disjoint 
interiors. 

S9-R  No.-  The  sum  of  the  meas- 
ures of  a pair  of  adjacent 
angles  in  degrees  need 
not  be  180.  * No.  Again, 

supplementary  angles  need 
not  have  a common  vertex, 
a common  side,  or  dis- 
joint' interiors. 

No.  They  do  not  have  a 
common  side.  * Yes.  The 
sides  of  ZARB  and  ZERO 
form  two  pairs  of  opposite 
rays. 

A pair  of  adjacent  angles 
has  only  three  sides;  one 
of  these  sides  is  common 
to  the  two  angles  of  the 
pair.  A pair  of  opposite 
angles  must  have  four 
sides  because  the  sides 
must  form  two  pairs  of 
opposite  rays. 

29- k 1^,  ^5,  and  ^5  * No 

29-^  {S}  * {T} 

29- C Yes  * Since  the  transver- 

sal- intersects  each  of 
the  two  coplanar  lines, 
the  transversal  contains 
two  points  in  the  plane 


29-S 


29-1 


29- \) 

30- E 


3(H= 


30-(3 


30-\\ 

30-  I 
30-yl 
30-  K 
30-  L 
30-  M 


30-^ 


30- P 


30- k 

30- 'Q 

31- 0 


31-D 


that  includes  the  two 
lines.  Therefore,  the 
transversal  is  included 
in  this  plane. 

^ 5 and  Yg  * s 
^7»  * Yes 

* ^ y intersects  i'a 
a different  point  than 
the  point  in  which  it 
intersects 

No  * The  intersection  of 
two  parallel  lines  is  the 
empty  set. 

Zb  and  Zd. 

Zc  and  Za. 

Z f and  Zh. 

Zg  and  Ze 
Zb  and  Zc. 

Z f and  Z g 


Za  and  Zb. 

Zd  and  Zc. 

Z e and  Z f. 

Zh  and  Zg. 

Za  and  Zd. 

Ze  and  Zh. 

Yes 

Yes  * Yes 
Yes 

Yes  * No  * No  * No 
Their  interiors  are  not 
subsets  of  the  same  half- 
plane bounded  by  the 
transversal. 

A side  of  one  angle  is 
not  a proper  subset  of 
one  of  the  sides  of  the 
other  angle. 

Yes  * The  interiors  of 
both  Zc  and  Zg  are  sub- 
sets of  the  same  half- 
plane bounded  by  ^ 

A side  of  Zg  is  a proper 
subset  of  a side  of  Zc. 
You  should  name  one  of 
the  following  pairs: 

Za  and  Ze;  Zd  and  Zh. 

Yes  * { ) 

Yes 

Yes  * Yes  * Opposite 
angles  are  congruent. 

Z t and  Z w.  Z v and  Z u 
Yes  * The  interiors  of 


Sl-E 


31 -E 


31-0 


31-H 

31-\ 

31-J 

31-1 

31-E 

31-W 


31-W 


31- 0 

32- ? 


both  Zq  and  Zu  are  sub- 
sets of  the  same  half- 
plane bounded  by  ^ 

A side  of  Zq  is  a proper 
subset  of  a side  of  Zu. 

Z r - Zq  and  Z v Zu  be- 
cause opposite  angles  are 
congruent.  Therefore, 
each  of  the  angles  r,  q, 
u,  and  V is  congruent  to 
the  others.  * Yes 
Yes.  If  two  angles  form 
a linear  pair,  then  they 
are  supplementary.  * 

Yes  *■  The  angles  p and  t 
are  supplementary  to  the 
congruent  angles  q and  u. 
Since ^q  ^Zu,  Zp  and  Zt 
are  congruent.  * Yes 
Yes  * Yes  * The  angles 
s and  w are  supplementary 
to  congruent  angles. 

*■  Yes 

Zs,  Zt,  and  Zw 
75  * Z r,  /u,  and  Zw 
Yes 

Zg  and  Zra.  Z.h  and  Zn. 

Zk  and  Zq.  Zj  and  Zp. 

Z.p  and  Zj 

Using  opposite  angles, 
you  know  that  Zj  = Zp. 

Using  supplementary  angles, 
you  know  that 
Z g Zm  and  Zk  = Zq. 

Two  angles  are  a linear 
pair  of  angles.  * The 
angles  are  adjacent. 

No 

No  * No  * Two  simple 
examples  are  the  follow^ 
ing:  The  statement:  If 
an  animal  is  a dog,  then 
it  has  four  legs.  The 
converse:  If  an  animal 
has  four  legs,  then  it 
is  a dog.  The  statement 
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is  true  but  the  converse 

is  false.  The  statement: 

If  three  sides  of  a tri- 

32-\3 "If  a line  is  .a  transver- 
sal of  two  coplanar  lines, 
the  line  intersects  one 

are  congruent,  no  two 
sides  have  the  same 

measure. 

angle  are  congruent,  then 

of  the  two  coplanar  lines 

33-0 

ADEF  * Yes 

the  triangle  is  equilat- 
eral. The  converse:  If 

in  a point  and  also  inter^ 
sects  the  other  coplanar 

33- E 

Congruent  segments  have 
the  same  measure. 

a triangle  is  equilateral, 

line  in  a different 

33- E 

Yes 

then  the  three  sides  are 

point.  " 

33-3 

Yes 

congruent.  The  statement 
and  the  converse  are  true. 

32-\l  Yes  * Yes 

5^-18  "If  two  angles  are  con- 

33-H 

Yes  * If  two  sides  have 
the  same  measure,  then 

On  your 

own 

gruent,  then  the  angles 

those  sides  are  congruent. 

32- 1 

/VTU  and  /,XTW 

are  right  angles.  " 

A triangle  that  has  two 

32-2 

Their  interiors  are  not 
disjoint. 

32-\3  Yes  * No 

Keeping  Skilful 

of  its  sides  congruent  is 
an  isosceles  triangle. 

32-3 

XVTW  and  X ZTY 

32-1  {1.75} 

33-\ 

AJKL  * Yes 

32-^ 

Examples  are  Y.ZTV  and 

YVTW;  YYTX  and  XXTV. 

32-2  (1) 

32-3  (2H) 

33-3 

Yes  * Yes  * By  the  tran- 
sitive property  of  equal- 

32-B 

Examples  are  YUTV  and 

32-^  (I) 

ity 

XXTY;  YZTV  and  ZWTY. 

32-S  {2} 

33-K 

Yes 

32-e 

Yes  * Opposite  angles  are 

32-6  (10-^) 

33-1 

AJKL  * Yes 

congruent. 

32-7  {.565},  or  {|^} 

33-k 

(Column  2)  AMNO,  APQR, 

32-7 

ZYTX°  = 25.  * 

32-3  {22t't) 

and  ASTU 

ZWTX°  = 90.  * 

32-d  {7^} 

31^-3 

95  * 58  * 27 

ZUTZ°  = 90. 

32- \0  {1.8} 

31,-3 

Yes  180 

32-3 

ZZTU,  ZUTV,  ZXTW,  ZXTZ 

32- W {ISj^} 

31,-0 

ZP°  = 60. 

32-3 

Examples  are  ZZTU  and 

ZXTW;  ZUTW  and  ZZTX; 

32- \2  [-h) 

Z Q°  = 60. 

ZR°  = 60.  * 180 

■ZVTW  and  ZZTY. 

Lesson  IQil 

31,-E 

ZS°  = 40.  /T°  = 100. 

32- \0 

A. 

33- k (Column  1)  ADEF,  AGHI, 

cS 

d 

II 

o 

32- \\ 

Examples  are  Za  and  Zb; 

Zb  and  Zd;  Ze  and  Zg; 

and  AJKL 

33-3  Segment  DF  is  greater 

31,-E 

Yes  * RS,  ST,  and  TR  * 

Yes 

Z f and  Zh. 

than  segment  FE.  * Yes 

31,-3 

Yes  * The  interiors  of 

32- 1 2 

Examples  are  Zd  and  Z.c; 

Zc  and  Za;  Ze  and  Zf; 

Zg  and  Zh. 

* If  a first  segment  is 
greater  than  a second 
segment  and  the  second 

Zd  and/c  are  both  sula- 
sets  of  the  same  half- 
plane bounded  by^g,  and 

32-\3 

Za  and  Zd.  Zb  and  Z,c. 

Z e and  Zh.  Z f and  Z,g 

segment  is  greater  than 
a third  segment,  then 

one  side  of  Zc  is  a proper 
.subset  of  a side  of  Zd. 

32-\^ 

Zb  and  Z f . Zd  and  Zh. 

Zc  and  Zg.  Za  and  Ze 

the  first  segment  is 
greater  than  the  third 

31,-3 

Yes  * If  two  lines  are 
parallel,  then  the  angles 

32-\3 

Zb°  = 70. 

Zc°  = 70. 

Zd°  = no. 

Ze°  = no. 

segment.  This  also 
means  that  the  measure 
of  the  first  segment  is 
greater  than  the  meas- 

of each  pair  of  corres- 
ponding angles  formed  by 
the  two  lines  and  a trans- 
versal are  congruent. 

Zf°  = 70. 

Zg°  = 70. 

Zh°  = no. 

ure  of  the  third  segment. 

33- C Yes  * Since  no  two  sides 
of  a scalene  triangle 

31,-\ 

Yes.  ./j  intersects  yi ^ 
in  a point  and  intersects 
J ^ in  a different  point. 
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* Yes.  The  interiors  of 
Ye  and  Ya  are  subsets  of 
the  sane  half-plane 
bounded  by/^  and  one 
side  of  Ya  is  a proper 
subset  'of  a side  of  Ye. 

* Yes. 

5^-J  The  sides  of  Yf  and  Yb 
form  two  pairs  of  oppo- 
site rays. 

<?Y-K  Yes  * Opposite  angles  are 
congruent,  cind  congruent 
angles  have  the  same 
measure. 

-?Y-L  Yes  * From  your  answers 
to  exercises  H,  I,  and  K, 
you  know  that  Yd°  = Yc°, 
Ye°  = Ya°,  and  Yf°  = Yb°. 
Therefore,  Yd°  + Ye°  + 

Y f°  is  the  same  sum  as 
Yc°  -f  Ya°  + Yb°. 

3Ip-W  They  have  a common  ver- 
tex, a common  side,  and 
their  interiors  are  dis- 
joint. * Yes 

5Y-N  Yes  * YXTV  and  Yc  have 

a common  side  and  a com- 
mon vertex,  and  their 
sides  that  are  not  com- 
mon form  a line. 

<?Y-0  If  two  angles  form  a 

linear  pair,  then  they 
are  supplementary  angles. 
The  sum  of  the  measures 
of  a pair  of  supplemen- 
tary angles  is  180.  * 

Yes 

3fr  P Yes  * Y d°  + Y e°  + Y f°  = 
Yc°  +Ya°  + Yb°  and 
Yc°  +Ya°  + Yb°  = 180. 
Therefore,  using  the 
transitive  property, 

Yd°  + Ye°  + Yf°  = 180. 

35-  Q Yes  * Y Z 

55- R Yes  * For  any  triangle, 
the  sum  of  the  measures 


of  the  angles  in  degrees 
is  180.  * 90 

55-S  Yes  * Yes  * The  measure 
of  an  angle  is  always 
greater  than  0.  There- 
fore, if  the  sum  of  the 
measures  of  two  angles 
is  90,  each  of  the  angles 
has  a me.asure  less  than 
90.  * Yes 

55- T The  sura  of  the  measures 
of  all  three  angles  of  a 
triangle  is  180.  There- 
fore, the  sura  of  the 
measures  of  any  two  angles 
of  a triangle  must  be 
less  than  180. 

55- U The  sum  of  the  measures 
of  two  obtuse  angles  is 
greater  than  180. 

55- V Yes 

55- W No  * If  a triangle  had 
only  one  acute  angle, 
each  of  the  other  angles 
would  have  to  be  a right 
angle  or  an  obtuse 
angle.  A triangle  cannot 
have  two  angles  such  that 
the  sura  of  their  measures 
is  greater  than,  or  equal 
to,  180. 

On  your  own 
55-1  { ) 

55-2  {Cl 
55-3  (C) 

55-4  (B) 

55-5  (A) 

55-6  Sides  AB,  BC,  and  AC 
55-7  YBAC,  YCBA,  and  YACB 
55-8  YECF 

55-9  40  * Opposite  angles  are 

congruent  and  congruent 
angles  have  the  same 
measure. 

55-10  50  *YFCG  and  YCBA  are 

corresponding  angle's 


formed  by  the  parallel 
lines^i  and  and  the 
transversal  / 2.  These 
corresponding  angles  are 
congruent  and  congruent 
angles  have  the  same 
measure. 

55-1  I 90  * 90 
55-12  90 

55-13  AABC  is  a right  triangle. 
55-14  60 

55-15  Yes  * It  is  an  acute 
triangle. 

55-16  90 

55-17  Yes  * It  is  a scalene 
triangle.  * It  is  a 
right  triangle. 

55-18  35 

55-19  It  is  an  isosceles  tri- 
angle. * It  is  an  obtuse 
triangle. 

55-20  23 

55-21  Yes  * It  is  a scalene 
triangle.  * It  is  an 
obtuse  triangle. 

55-22  All  of  them 
55-23  AABC 
55-24  AGHI  and  AJKL 
55-25  AABC  * Yes  * Yes 
55-26  AGHI  * Yes 
55-27  Yes  * Yes  * Yes 
55-28  Yes 
55-  29  AGHI 
55-30  Yes 
55-31  AJKL 

55-32  Yes  * In  D6,  ADEF  is 
both  a scalene  and  a 
right  triangle. 
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57-A  Yes  * {D,  E,  F) 

57- B Vertex  C and  vertex  F 
will  be  mapped  onto 
each  other. 

57-C  A is  the  first  letter 
in  the  symbol  ABC,  and 

Responses  for  pages  3Ii,-37  11 


D is  the  first  letter  in 
the  symbol  DEF.  * B is 
the  second  letter  in  the 
symbol  ABC,  and  E is  the 
second  letter  in  the  sym- 
bol DEF.  * C is  the  third 
letter  in  the  symbol  ABC, 
and  F is  the  third  letter 
in  the  symbol  DEF. 

37- D  Vertex  C will  be  mapped 

onto  vertex  E.  * Vertex 
E will  be  mapped  onto 
vertex  C.  * 

ABC  < — ^ DFE 

38- E  For  AMNP,  the  angles  are; 

angle  M,  angle  N,  and 
angle  P.  The  sides  are; 
side  MN,  side  NP,  and  side 
MP.  For  ARST,  the  angles 
are;  angle  R,  angle  S, 
and  angle  T.  The  sides 
are;  side  RS,  side  ST, 
and  side  RT. 

S8-?  Vertices  M and  R are 

mapped  onto  each  other. 
Vertices  N and  S are 
mapped  onto  each  other. 
Vertices  P and  T are 
mapped  onto  each  other. 

38-G  Side  RS  * Yes  * Yes 

J5-H  The  endpoints  of  NP  and 
§T  are  mapped  onto  each 
other.  * The  endpoints 
of  MP  and  RT  are  mapped 
onto  each  other. 

38-\  Yes.  The  vertices  of 

YN  and  YS  are  mapped  onto 
each  other.  * Yes.  The 
vertices  of  YP  and  YT 
are  mapped  onto  each 
other. 

38-J  The  corresponding  sides 
of  APMN  and  ARST  are; 
sides  PM  and  RS,  sides 
MN  and  ST,  and  sides  PN 
and  RT.  The  corresponding 


angles  are;  angles  P 
and  R,  angles  M and  S, 
and  angles  N and  T. 

38-  K 6*6 

39-  k The  corresponding  sides 

are;  sides  AB  and  JK, 
sides  BC  and  KL,  and 
sides  AC  and  JL.  The 
corresponding  angles 
are;  angles  A and  J, 
angles  B and  K,  and 
angles  C and  L. 

39-B  Yes  * Yes 

39-C  Yes  * Since  there  is  a 

congruence  correspond- 
ence between  the  vertices 
of  AABC  and  AJKL,  AABC 
is  congruent  to  AJKL. 

39-d  The  corresponding  sides 
are;  sides  PQ  and  ST, 
sides  QR  and  TU,  and 
sides  PR  and  SU  * Yes  * 

If  two  triangles  are 
congruent,  then  there 
is  a congruence  corre- 
spondence between  the 
vertices  of  the  triangles 
and  corresponding  sides 
are  congruent. 

39-E  The  corresponding  angles 
are;  angles  P and  S, 
angles  Q and  T,  and  an- 
gles R and  U.  * There  is 
a congruence  correspond- 
ence between  the  vertices 
of  APQR  and  ASTU. 

39-E  No 

39-G  No  * If  two  triangles 

are  congruent,  each  side 
of  one  triangle  must  be 
congruent  to  at  least 
one  side  of  the  other 
triangle.  Each  angle 
of  one  triangle  must  be 
congruent  to  at  least 
one  angle  of  the  other 


triangle.  If  every  cor- 
respondence between  the 
vertices  of  congruent 
triangles  were  a congru- 
ence correspondence,  then 
each  side  of  one  triangle 
would  have  to  be  congru- 
ent to  each  of  the  three 
sides  of  the  other  tri- 
angle. And,  each  angle 
of  one  triangle  would 
have  to  be  congruent  to 
each  of  the  three  angles 
of  the  other  triangle. 

39-W  The  corresponding  sides 
are;  sides  FG  and  IJ, 
sides  GH  and  JK,  and  sides 
FH  and  IK.  The  corre- 
sponding angles  are;  an- 
gles F and  I,  angles  G 
and  J,  and  angles  H and  K. 

^0-\  eg  and  IJ  are  the  corre- 
sponding sides  determined 
by  a congruence  corre- 
spondence. 

^'0-6  Sides  GH  and  JK,  and 
sides  FH  and  IK  * Yes 

1^0- Y.  "If  corresponding  sides 

of  two  triangles  are  con- 
gruent, then  the  triangles 
are  congruent.  " * This 

converse  is  true. 

^0-L  ZF  and  Yl  are  correspond- 
ing angles  determined  by 
a congruence  correspond- 
ence. * YG  and  YJ  are 
corresponding  angles 
determined  by  a congru- 
ence correspondence.  * 

YH  andZK  are  correspond- 
ing angles  determined  by 
a congruence  correspond- 
ence. 

I^0-^  "If  corresponding  angles 
of  two  triangles  are  con- 
gruent, then  the  two 
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triangles  are  congruent.  '' 

* This  converse  is  false. 

* See  the  sketch  below. 


ZB  = ZE. 

ZC  = ZF. 

40-k  Two  sides  of  the  triangle 
are  congruent. 

40-S  Yes  * B 

i'O-C  ZA  * The  intersection  of 

ZA  and  BC  contains  exactly 
two  points.  * Yes 

4-0-D  Two  sides  of  the  triangle 
are  congruent.  * ZD  is 
opposite  side  EF  and  ZF 
is  opposite  side  DE. 

Yes  * Yes  * EG 
Yes.  A segment  is  con- 
gruent to  itself.  * Yes. 
DE  of  ADEG  is  congruent 
to  FE  of  AFEG;  DG  of  ADEG 
is  congruent  to  FG  of 
AFEG;  and  EG  of  ADEG  is 
congruent  to  EG  of  AFEG. 

* Yes.  If  corresponding 
sides  of  two  triangles 
are  congruent,  then  the 
two  triangles  are  congru- 
ent. 

^Z-G  Yes  * Yes 

ZZ-H  Yes  * For  any  triangle, 

if  two  sides  are  congru- 
ent, then  the  angles  op- 
posite these  sides  are 
congruent.  If  AABC  is 
equilateral,  then 
AB  = BC  and  BC  = a'C. 

Since  ^ = BC,  ZC  ^ ZA. 
Since  BC  = ZA  = ZB. 

If  a first  angle  is  con- 
gruent to  a second  angle 


and  the  second  angle  is 
congruent  to  a third 
angle,  then  all  three 
angles  are  congruent  to 
each  other. 

On  your  own 

ZZ-I  Yes  * If  the  correspond- 
ing sides  of  two  triangles 
are  congruent,  then  the 
two  triangles  are  con- 
gruent. * 

FGH  ^ — > ZXY 
ZZ-2  7 8 * 4 

ZZ-3  Yes 

ZZ-i|  The  diagram  that  shows 
this  correspondence  is: 
FHG<^ > XZY.  The  cor- 

responding sides  are: 
sides  FH  and  XZ,  sides  HG 
and  ZY,  and  sides  FG  and 
XY.  The  corresponding 
angles  are:  angles  P and 
X,  angles  H and  Z,  and 
angles  G and  Y. 

ZZ-5  No  * The  correspondence 
set  up  in  exercise  4 is 
not  a congruence  corre- 
spondence. 

ZZ-6  60  * Each  of  the  angles 
of  ADEF  has  a measure 
of  60. 

ZZ-7  Yes  * Yes 
ZZ-8  Yes 
ZZ-9  Yes 

ZZ-IO  ABC<^ > DEF 

ABC  < > DFE 

ABC< — EDF 
ABC  < — > EFD 

ABC< > FDE 

ABC  < — FED 
ZZ-M  All  of  them 
ZZ-12  Each  angle  of  one  of  the 
equilateral  triangles  is 
congruent  to  each  angle 
of  the  other  triangle, 
and  each  side  of  one 


Lesson 

Z2-A 


Z^B 


z^-c 

Z^D 


Z2-E 

Z2-F 

Z^G 


Z2-H 

ZM 

Z^J 

Z^K 

ZM 


triangle  is  congruent  to 
each  side  of  the  other 
triangle.  Therefore, 
each  of  the  six  corre- 
spondences between  the 
vertices  of  the  two  tri- 
angles is  a congruence 
correspondence. 

106 

Each  of  these  lines  con- 
tains two  points  of  the 
same  plane  and  is  included 
in  this  plane. 

Segments  AB,  BC,  CD,  and 
DA  * Segment  AB  is  in- 
cluded in>/, ; segment  BC 
is  included  seg- 

ment CD  is  included  in 
J and  segment  DA  is 
included  in 
Yes  * Yes 

Sides  AB,  BC,  CD,  and  DA. 
Vertices  A,  B,  C,  and  D 
* 4 

No  * The  empty  set 
{ } * BC  and  DA  do  not 
intersect. 

Angles  BAD,  ABC,  BCD, 
and  CDA  * The  sides  of 
angle  BAD  are  rays  AB 
and  AD.  The  sides  of 
angle  ABC  are  rays  BA 
and  BC.  The  sides  of 
angle  BCD  are  rays  CB 
and  CD.  The  sides  of 
angle  CDA  are  rays  DC 
and  DA. 

Rays  AB  and  AD  * Rays 
CB  and  CD 
{Bj  * {D} 

2 * B and  D 
Point  A * Point  C 
(A,  C)  * ZB  and  ZD  inter- 
sect in  exactly  two 
points. 
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4<?-A  Sides  EF  and  HG.  Sides 
EH  and  FG 

13-B 

5 and/g  are  coplanar 
lines  whose  intersection 
is  the  empty  set. 

^5-D  Sides  FG  and  HE  are  paral- 
lel segments  because  they 
are  subsets  of  parallel 
lines. 

^S-E  Sides  KL  and  JI.  Sides 
LI  and  KJ  * Angles  KLI 
and  KJI.  Angles  LIJ  and 
LKJ 

Vertices  I and  K. 

Vertices  L and  J 

^5-G  Segment  IK 

Segments  IJ,  JK,  and  IK 
* Segments  KL,  LI  and  KI 

^S-l  JL  is  a segment  determined 
by  two  opposite  vertices 
of  parallelogram  IJKL 

^S-J  AIJL  and  AKJL 

43- K The  corresponding  sides 
are:  sides  IJ  and  KL, 
sides  JK  and  LI,  and 
sides  IK  and  KI.  The 
corresponding  angles  are: 
angles  JIK  and  IKL,  angles 
J and  L,  and  angles  IKJ 
and  LIK. 

4S-L  Yes  * Yes  Yes  * If  two 
triangles  are  congruent, 
then  the  corresponding 
sides  are  congruent  and 
the  corresponding  angles 
are  congruent. 

43- M  Yes  * A parallelogram 

and  either  of  its  diag- 
onals form  two  congruent 
triangles.  If  two  tri- 
angles are  congruent, 
then  the  corresponding 
angles  are  congruent. 

44-  A Yes 

44- B Yes  * A linear  pair  of 


angles  are  supplementary 
angles.  The  supplement 
of  a right  angle  is  a 
right  angle. 

44-C  Yes  * Corresponding  angles 
formed  by  two  parallel 
lines  and  a transversal 
are  congruent. 

44-D  The  opposite  angles  of  a 
parallelogram  are  congru- 
ent. * The  opposite  an- 
gles of  a parallelogram 
are  congruent. 

44- E All  four  angles  of 

parallelogram  NOPQ  are 
right  angles. 

44- F Each  of  the  other  angles 
is  a right  angle.  * A 
rectangle  is  a parallelo- 
gram in  which  each  angle 
is  a right  angle. 

44-  G Segments  that  have  the 

same  measure  are  congru- 
ent segments. 

45-  H Yes 

45-\  A rectangle  is  a paral- 
lelogram. Opposite  sides 
of  a parallelogram  are 
congruent.  Therefore, 
if  two  adjacent  sides  of 
a rectangle  are  congruent, 
all  four  sides  are  con- 
gruent to  each  other.  . 

If  each  side  of  a rect- 
angle is  congruent  to 
each  of  the  other  sides, 
the  rectangle  is  a square. 

45- <4  Yes  * No 

45-^  Yes  * Yes  * No 

On  your  own 

45-\  Segment  WX  * Segment  YZ 
* Segment  XY  * Segment  WZ 

45-2  No  * Yes 

45- Z Sides  WX  and  YZ. 

Sides  WZ  and  XY 
Parallel  lines  ^ Parallel 


lines 

45- E 

Tl  * VZ 

45- B 

A quadrilateral  in  which 
the  opposite  sides  are 
parallel  is  a parallelo- 
gram. 

45-1 

ZY  * W 

45-B 

Angles  WXY  and  WZY. 

Angles  XWZ  and  XYZ 

45- Z 

/Y  * ZZ 

45- \0 

AXWZ  and  AXYZ 

45- W 

A parallelogram  and  eithe 
of  its  diagonals  form  two 
congruent  triangles. 

45- \1 

90 

Keeping 

Skilful 

45-\ 

9.10 

45-1 

li 

45-Z 

21.74 

45-^ 

849-i^ 

45-B 

5.  436 

45- B 

18^ 

45-7 

2^ 

45-B 

13| 

45-9 

CD 

45- \0 

12.0924 

45- \ 1 

1.5164 

^5-12 

CO 

45-\Z 

1 

8 

45-\^ 

.07200 

15-15 

116.026 

15-16 

2 1 5 

2 56 

45-17 

1800 

15-18 

27iV-ir 

15-19 

lA 

^5-20 

76.  23 

15-21 

9.22 

45-22 

75 

45-2Z 

.72 

45-2^ 

18.6 

45-25 

.052 

Applying  mathematics 

46-\  X,  number  of  feet  of 
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fencing  Pat  needs. 

87  + 4 + 8t  + 4 = X. 

(25).  25  ft. 

4^-2  X,  perimeter  of  the  patio 
in  yards. 

X = 6 + 12  + 15. 

{33).  33  yd. 

I^6-Z  X,  perimeter  of  the  base- 
ball diamond  in  feet. 
x = 90  + 90  + 90  + 90. 

(360).  360  ft. 

^•^-4  X,  perimeter  of  the  base- 
ball dieimond  in  yards. 

3/1  360/ X. 

{120).  120  yd. 

1^-5  X,  perimeter  of  the  piece 
of  plywood  in  feet. 
y,  perimeter  of  the  piece 
of  plywood  in  inches. 

X = 9 + 17i  + 9 + 17i  A 
12/1  - y/x. 

{(53,636)).  636  in. 

X,  number  of  inches  of 
lace  Sue  needs. 

X = 70  + 54  + 70  + 54  + 4. 
{252).  252  in. 

Ji,6-7  X,  number  of  yards  of  lace 
that  Sue  needs. 
y,  amount  of  money  the 
lace  will  cost. 

36/1  ^ 252/x  A 
. 35/ 1 y/x. 

{(7,2.45)).  $2.45 

^6-8  X,  perimeter  of  the  win- 
dow in  inches. 

' X 35i  + 35}  + 35}. 

{106}).  106}  in. 

J^6-^  X,  perimeter  of  the  paral- 
lelogram in  feet. 
y,  perimeter  of  the  paral- 
lelogram in  yards. 

X = 11}  + 9}  + 11}  + 9}  A 
3/1  ~ x/y. 

{(42,14)).  14yd. 


1^-10  X,  length  of  the  rectangle 
in  inches. 

y,  perimeter  of  the  rec- 
tangle in  inches. 
y=x+64+x+64A 

12/1  - x/3}. 

{(42,212)).  212  in. 

X,  measure  of  /n  in 
degrees. 

127  + X = 180. 

{53).  /n°  = 53. 

46- i 2 X,  measure  of  Zh  in 
degrees. 

108  + X = 253. 

{145).  /h°  = 145. 

46-13  X,  measure  of  third  an- 
gle in  degrees. 

11.  5 + 11.5  + X = 180. 

{157).  The  measure  of 
the  third  angle  in  degrees 
is  157. 

46-\^^  X,  measure  of  /h  in  de- 
grees. 

y,  measure  of  Zm  in  de- 
grees. 

X + 82  = 180  A 
X + y = 277. 

{(98,179)). 

Zh°  = 98.  Zm°  = 179. 

46- \h  X,  measure  of  Zc  in  de- 

grees. 

y,  measure  of  Zd  in  de- 
grees. 

60  + X = 110  A 
X + y = 215. 

{(50,165)). 

ic  = 50.  Zd°  = 165. 

Lesson  107 

47- k.  The  figures  represented 

by  pictures  A,  C,  D,  and 
E * The  figures  represented 
by  pictures  C,  D,  and  E 

47-3  { ) * Yes  * All  the  points 

that  are  in  either  the 


simple  closed  curve  or  its 
interior 

47-Q.  Pictures  C,  D,  and  E * 
Picture  B does  not  rep- 
resent a simple  closed 
curve. 

47- 3  Yes  * A rectangle  is  a 

simple  closed  curve. 

48- 1  1 

48-?  Picture  J represents  the 
most  convenient  unit 
region. 

48-3  5 

48-W  4 * No  * The  rectangular 

region  ABCD 

48-\  4,  or  4 square  units 

^5-J  The  measure  of  side  EE  is 
2,  of  side  EG  is  5,  of 
side  GH  is  2,  and  of  side 
EH  is  5. 

48-Y.  5 

48- 1  2 

49- ^  Yes  * Yes 

|9-N  Yes 

49-3  {10)  * 10 

49-?  10,  or  10  square  units 

49- 3}  * 2} 

49-3  Yes  * Yes  * Yes 

49-3  2} 

49-1  The  number  of  square  units 
in  one  row 

49-3  Yes 

49-^  Yes 

49-M  8} 

49-1  8.3/1  x/2.2,  or 

2.2/1  -v  x/8.3. 

49-1  18.26 

49-  k A square  yard  is  a square 

unit,  each  of  whose  sides 
is  1 yard  long.  * A square 
mile  is  a square  unit,  each 
of  whose  sides  is  1 mile 
long.  * A square  rod  is 
a square  unit,  each  of 
whose  sides  is  1 rod  long. 

50- 3  In  a rectangular  region 
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15  ft.  long,  you  can  use 
the  rate  pair  15/1  to  rep- 
resent the  fact  that  there 
are  15  square  feet  in  1 row. 
50- C The  area  of  the  rectangular 
floor  in  square  feet 
50- D Yes 
50- E {187i} 

50- F No  * No 

50-G  There  are  different  numbers 
of  square  units  in  each  row 
and  different  numbers  of 
rows  when  different  stand- 
ard square  units  are  used 
to  find  the  area  of  a rec- 
tangle. 

50-H  X is  a variable  for  the 
number  of  square  units  in 
ly  rows.  Since  the  first 
component  of  6/1  refers  to 
the  number  of  square  units 
in  1 row,  x should  be  the 
first  component.  Likewise, 
the  second  component  of 
each  rate  pair  should  refer 
to  a number  of  rows.  * 

The  area  of  the  hallway 
50- 1 Yes 
50- J Yes 

50-K  y is  the  variable  for  the 
number  of  dollars  that  .is 
the  total  cost,  and  the 
first  component  of  8.77/1 
refers  to  the  cost  of  1 
square  yard.  Therefore, 
y should  be  the  first  com- 
ponent of  the  rate  pair 
you  are  to  find.  Similarly, 
each  of  the  second  compo- 
nents should  refer  to  a 
number  of  square  yards. 

* The  number  of  dollars 
that  is  the  total  cost  of 
the  carpeting 
50-  L Yes 
50- M Yes 


50- N 8 

50-0  8.77/1  ~ y/8. 

50- P 70.16 

50-  Q Mrs.  Ames  will  have  to 

pay  $70.16  for  the 
carpeting. 

On  your  own 

51- \  13/1  ~ x/Q. 

104  square  feet 
51-1  24/1  ~ x/5. 

120  square  inches 
51- Z 6i/l  ~ x/2|. 

17j  square  inches 
51-^  7/1  'V  x/Q. 

56  square  feet 
51-h  1.4/1  -vx/.  9. 

1. 26  square  yards 
51- Z 17/1  ~ x/9|. 

161y  square  miles 
51-7  2.8/1  ~x/ 3.  6. 

10.08  square  inches 
51-8  4i/l  -v  x!a\. 

20y  square  yards 
5i-9  90/1  ~ x/90. 

8100  square  feet 
5M0  .5/l~x/l.6. 

.80  square  inches 
5i-!l  3/1  -v  x/ 2. 

6 square  miles 
5i-l2  17|/1 -V  x/3. 

53  square  inches 
5M.3  8.5/1  'v  a:/4.6. 

39. 10  square  yards 
5M!i  10.7/1  ~ x/6.  4. 

68. 48  square  feet 
51-15  X,  area  of  Clay  Township 
in  square  miles. 

13.9/1  'v  Vll.6. 

{161.24}. 

161.24  square  miles 
51-16  X,  area  of  the  floor  in 
square  feet. 

15^1  xfl2\. 

{191f]. 

191y  square  feet 
51-17  X,  number  of  gallons  of 


paint  that  Mr.  Wilson  will 
need. 

1/600  ~ x/l9l|. 

{■ff}.  Mr.  Wilson  will 
need  -ff  gal.  of  paint  but 
he  will  have  to  buy  y gal. 
because  paint  is  not  sold 
by  seventy-seconds  of  a 
gallon. 

51-18  X,  area  of  rectangle  in 
square  yards. 

7i/l  ~ x/6i. 

{47|}. 

47y  square  yards 
51-19  X,  width  of  rectangle  in 
inches. 

20/1  ~ 240/x. 

{121.  12  in. 

51-20  X,  length  of  mirror  in 
inches. 

y,  area  of  mirror  in 
square  inches. 

12/1  x/4  A x/l  /V  y/l8. 

{(48,864)]. 

864  square  inches 
51-21  X,  area  of  lawn- in  square 
feet. 

y,  number  of  pounds  of 
grass  seed  Mr.  Gordon 
will  use. 

60/1  'v  xf^  A 
1/500  y/x. 

{(3000,6)).  6 lb. 

51-22  X,  area  of  kitchen  floor 
in  square  feet, 
y,  amount  of  money  that 
was  the  cost  per  square 
foot. 

14/1  ~ x/lij  A 
125/x  ~ y/l. 

{(161,-LH-)}.  $.78 

51-23  X,  width  in  feet. 

y,  area  in  square  feet. 
12/1  'v  15/x  A 
Sy/l  ~ y/x. 

{(ly,  4y)}.  4y  Square  feet 
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Keeping 

Skilful 

51-\ 

{19^} 

51-1 

(83^1 

51-B 

(.5) 

5Mi 

{28-V} 

51-B 

51-B 

{18} 

51-1 

{10  A) 

51-8 

{4t} 

51-9 

{.49} 

51- 10 

{2.202} 

51- 1 1 

{1.032} 

51- \2 

(i} 

51-13 

{liV} 

5M11 

{2|} 

5M5 

{85f} 

5M6 

{6f} 

5M7 

{81-^-} 

5M8 

{138} 

51-19 

{29^} 

51-20 

(8^) 

51-21 

6 

51-22 

9.77 

51-23 

li 

51-24 

27.44 

51-25 

P_9_ 

'^1  0 

51-26 

625,670 

51-27 

612. 

'^2  1 

51-28 

8267 

51-29 

51-30 

1.118 

51-31 

635|| 

51-32 

1. 9577 

51-33 

42 

51-34 

64,551 

51-35 

&r'5 

51-38 

. 033288 

Lesson 

108 

52-k 

Sides  RS  and  TU.  Sides 

RU  and  ST 

52-8 

{W}  * {V} 

52-8 

Yes  * Yes 

52-8 

The  endpoints  of  UX  are 

in  the  lines  that  include 
the  opposite  sides,  UT 

and  RS.  UX  is  perpen- 
dicular to  the  lines  that 
include  the  opposite 
sides,  UT  and  RS. 

52-E  The  endpoints  of  TY  are 

,in  the  lines  that  include 
the  opposite  sides,  UT 
and  RS. 

5^-F  UR  is  not  perpendicular 
to  lines  that  include 
opposite  sides  of  the 
parallelogram.  * RS  is 
not  perpendicular  to 
lines  that  include  oppo- 
site sides  of  the  paral- 
lelogram. 

52- Q UT 

52-H  Yes  * The  angles  of  XWVU 
are  right  angles. 

52-\  Yes  * Opposite  sides  of 
a parallelogram  are  con- 
gruent. 

62- See  the  diagram  below. 


tudes.  Therefore,  MN 
and  RS  are  perpendicular 
to  lines  DE  and  GF. 

Xa  and  Zb  are  right 
angles.  Since  the  cor- 
responding angles  formed 
by  lines  MN  and  RS  and 
transversal  FG  are  con- 
gruent, MN  is  parallel 
to  RS.  MR  is  parallel 
to  NS  because  opposite 
sides  of  a parallelogram 
are  parallel.  This 
means  that  MRNS  is  a 
parallelogram  because 
opposite  sides  are  par- 
allel. Therefore,  MN 


is  congruent  to  RS  be- 
cause opposite  sides  of 
a parallelogram  are  con- 
gruent. 

53-K  Each  side  of  the  rectangle 
has  its  endpoints  in  lines 
that  include  a pair  of 
opposite  sides,  and  each 
side  of  a rectangle  is 
perpendicular  to  the  lines 
that  include  a pair  of 
opposite  sides.  * For 
each  side  of  a rectangle, 
the  rectangle  has  an 
altitude  for  which  that 
side  is  a base. 

53-k  Yes  =*=  Yes 

53-B  Yes  * Yes 

63-C  The  congruent  triangles 

AED  cuid  BFC  have  the  same 
areas.  This  means  that 
the  area  of  ABCD  is  the 
sum  of  the  same  two  areas 
as  the  area  of  EFCD. 
Therefore,  the  area  of 
ABCD  is  the  same  as  the 
area  of  EFCD. 

63-D  DE  is  perpendicular  to 

the  lines  that  include 
a pair  of  opposite  sides 
of  ABCD,  and  the  end- 
points of  DE  are  con- 
tained in  these  lines. 

* DE  is  perpendicular 
to  the  lines  that  include 
a pair  of  opposite  sides 
of  EFCD,  and  the  end- 
points of  DE  are  con- 
tained in  these  lines. 

53-£  DC  * Yes 
53-F  15  square  units 

53-Q  Yes  * The  area  of  paral- 

lelogram ABCD. is  the  same 
as  the  area  of  rectangle 
EFCD. 

53-W  n:  and  JM 
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53-  I KJ 

H-J  5i/l  V2y. 

5-^-K  Yes  * The  area  of  rec- 
tangle LMJK  is  the  sajne 
as  the  area  of  parallelo- 
gram HIJK. 

5^-  L 14 

5Ii.-W  Make  a condition  for  equi- 
valence for  finding  the 
area  of  a rectangle  that 
has  an  altitude  and  a base 
with  the  same  measure  as 
the  altitude  and  base 
measures  given  for  the 
parallelogram.  The  area 
of  this  rectangle  is  the 
same  as  the  area  of  the 
parallelogram. 

5^-N  4.  6/1  ~ ;c/5.  2. 

^/■-O  23.92  square  inches 

5Ip-k  Sides  AB,  BC,  and  CA. 

Angles  CAB,  ABC,  and  ACB 
Al-B  Yes  * (D) 

5i-  C Yes 

5i-D  3*3 

E GE  is  determined  by  oppo- 
site vertices  of  paral- 
lelogram DEFG. 

5k.-  F ADEG  and  AGEE 

A4-  G The  triangles  determined 

by  a parallelogram  and 
either  diagonal  are  con- 
gruent. 

5k-  H Yes 

55-\  (Column  1)  Yes  * Yes 

5A-J  (Column  1)  Yes  * Yes 

55- K (Column  1)  Yes  * Yes 

55- L Yes  * 40  square  units 

55- M Multiply  the  number  that 

you  found  for  exercise  L 
by  the  reciprocal  of  2. 

55- A KL 

55- B If  a parallelogram  and  a 

triangle  have  a common 
base  emd  a common  alti- 
tude, then  the  area  of 


the  parallelogram  is  2 
times  the  area  of  the 
triangle. 

55- C 4|  * 2i 

55-D  Use  the  definition  of 

equivalent  ordered  pairs. 
55-E  Use  the  identity-element 
property  of  multiplica- 
tion of  rational  numbers. 
55- F Use  the  definition  of 
the  product  of  two  ra- 
tional numbers  to  ob- 
tain V as  the  product 
of  4|  and  2i  * Mul- 
tiply-^ by  the  recip- 
rocal of  2.  j is  thes 
reciprocal  of  2.  * Yes 

55-  G 6q\ 

55- H You  use  2n  to  refer  to 
the  area  of  the  paral- 
lelogram whose  area  is 
twice  that  of  triangle 
EFG. 

55-1  (Column  2)  Yes 

55- J (Column  2)  {11|)  * 

11-j  square  units 

55- K (Column  2)  2.5/1  ~ 2x1  Q.  2. 
4 square  yards 
On  your  own 

55- 1  12/1  ~ x/Q. 

72  square  inches 

56- 2  3/1  ~ x/l2i. 

37y  square  feet 
55-3  21/1  ~ x/4. 

10  square  yards 
55-4  6.  5/l~Vll.  3. 

73.  45  square  feet 
55-5  10^/1  ~ x/lO-J. 

115-i\  square  inches 
55-6  3.765/1  'v  V 1.2. 

4.5180  square  miles 
55-7  10/1  ~ 2x/5. 

25  square  feet 
55-8  4/1  'v  2x/l|. 

3 square  yards 


55-9  8.5/1  2^/3.  6. 

15.  30  square  inches 
55-10  7.5/1  ~ 2x/7.2. 

27.00  square  feet 
55-11  9i/l  ~ 2x/l2. 

57  square  inches 
55-12  2.5/1  ^2x/.  8. 

1.00  square  yard 

55-13  X,  area  of  each  piece  of 
metal  in  square  feet. 
5j/l  ~ x/Sy. 

(461). 

4&1  square  feet 

55-14  X,  area  of  the  table  top 
in  square  feet. 

5/1  ~ 2x/4.  2. 

(10.51. 

10.5  square  feet 
55-15  X,  length  of  the  base 
in  inches. 

y,  area  of  the  felt  in 
square  inches. 

12/1  ~ x/2  A x/1  ~ y/8. 
{(24,192) }. 

192,  square  inches 
55-16  X,  area  of  the  glass  in 
square  feet, 
y,  amount  of  money  the 
glass  will  cost. 

3/1  ~ x/2|  A 
1.50/1  ~y/x. 

{(8,12.00)}.  $12.00 
55-17  X,  length  of  the  base 
in  yards. 

y,  area  of  the  rose 
garden  in  square  yards. 
3/l  ~ 8/x  A x/l  ~ 2y/5. 
{(2f,6f)}. 

6y  square  yards 
Keeping  Skilful 
55-1  485 

55-2  51 

55-3  13.942 

55-4  7ii 
55-5  5-^ 

55-6  8. 37 
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56-7 

21.0 

55-53 

2. 781 

57-7 

X,  number  of  square  feet 

56- S 

12^ 

55-54 

10  2| 

of  material  Marilyn 

56-9 

36-iV 

55-55 

369 

bought. 

55-10 

36A 

55-56 

14. 897 

144/1  'v  3888/x. 

55-1  1 

8 

3 3 

55-57 

25^ 

{27}. 

55-12 

J* 

55-58 

94,  067 

27  square  feet 

55-13 

5 

S 

55-59 

57.816 

57-8 

X,  area  of  driveway  in 

55-14 

3 

2 3 

55-60 

10-^ 

square  feet. 

55-15 

'is 

3 

55-6  1 

428,770 

y,  area  of  driveway  in 

55-16 

-LL. 

1 0 2 

55-62 

32 

6 9 

square  yards. 

55-17 

_a_ 

7 1 

55-63 

1.29 

50|/1  ~ x/6  9/1  ~ x/y. 

55-18 

2 50 

9 

55-64 

309 

{(303,33|)}. 

55-19 

_S_ 

3 5 

55-65 

105.3 

33y  square  yards 

55-20 

1 0 0 

5 1 3 

55-66 

65. 503 

57-9 

X,  number  of  persons 

55-21 

Applying  mathematics 

that  is  the  popula- 

55-22 

2li 

57-1 

X,  perimeter  of  field 

tion  of  Hamilton. 

55-23 

27i 

in  rods. 

tt/I  20000/x. 

55-24 

14i 

X = 167  + 167  + 167. 

{240000}. 

55-25 

27-h 

{501}.  501  rd. 

240,000  persons 

55-26 

57-2 

X,  number  tliat  was  tlie 

57-10 

X,  number  of  square  miles 

55-27 

87-k 

average  speed  in  miles 

of  land  the  company  bought, 

55-28 

It 

per  liour. 

y,  number  of  acres  of 

55-29 

58-f^ 

2510/4  x/1. 

land  the  company  bought. 

55-30 

2D3i 

{627i}. 

i/l  ~ x/y  A 640/1  'V  y/x. 

55-31 

(75) 

627y  miles  per  hour 

{ (y,80) }.  80  acres 

55-32 

{150} 

CO 

X,  number  of  cups  of  milk 

57-1  1 

X,  area  of  glass  in  square 

55-33 

{4^1 

Carol  used  to  make  the 

inches. 

55-34 

custard. 

14/1  'v  x/9i. 

55-35 

{22|} 

1/1  - x/A. 

{129i}. 

55-36 

(H) 

{2|}.  2j  cups 

129y  square  inches 

55-37 

(A) 

57-4 

X,  length  of  the  fence 

57-12 

X,  perimeter  of  the  field 

55-38 

(1) 

in  feet. 

in  feet. 

55-39 

{18^1 

1/1  - 12|/x. 

y,  perimeter  of  the  field 

55-40 

(eV) 

{18^}.  18|  ft. 

in  yards. 

55-41 

(14. 175} 

57-5 

X,  area  of  floor  in  square 

x=  60  + 60  + 60  + 60a 

55-42 

{14f] 

feet. 

3/1  ~ x/y. 

55-43 

{.103} 

113^/1  ~ x/8Q{. 

{(240,80)}.  80  yd. 

55-44 

{25} 

{9088-iV}. 

57-13 

X,  number  of  miles  Bill 

55-45 

{9^} 

9088-]^  square  feet 

walked  on  Friday. 

55-46 

57-6 

X,  number  of  square 

y,  number  of  miles  Bill 

55-47 

1967 

inches  of  material 

walked  on  Saturday. 

55-48 

21.7140 

Marilyn  bought. 

x+y<llAy-x=5. 

55-49 

11-h 

72/1  ~ x/54. 

{(1,6),  (2,7)}.  Bill 

55-50 

9691 

{3888,}. 

walked  1 mi.  on  Friday 

55-51 

6. 1135 

3888  square  inches 

and  6 mi.  on  Saturday,  or 

55-52 

21-iT 

Bill  walked  2 mi.  on  Friday 
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and  7 mi.  on  Saturday. 
57-14  X,  area  of  flag  in  square 
feet. 

4/1  ~ 

{5}. 

5 square  feet 

57-15  X,  number  that  is  how- 
many  times  longer  Lake 
Superior  is  than  Lake 
St.  Clair. 

383/26  ~ x/1. 

(14-^].  Lake  Superior 
is  14.73  times  as  long 
as  Lake  St.  Clair. 

57-16  X,  number  that  was  the 
fraction  of  the  total 
length  of  board  Roger 
used. 

3^/6  - x/1, 

{-f-).  Roger  used  f of 
the  board. 

55-17  X,  number  of  gallons  of 
coffee  ice  cream  Mrs. 
Hayes  ordered, 
y,  number  of  gallons  of 
ice  cream  Mrs.  Hayes 
ordered  in  all. 

4/1  ~ 13/x  A 
y - X -h  11  -t-  8|. 
{(3|,22|)}.  22i  gal. 

55-18  X,  number  of  square  feet 
that  is  the  total  area 
of  the  three  lots, 
y,  number  that  is  the 
average  area  per  lot  in 
square  feet. 

X = 18750  + 12750  + 

18000  A x/3  ~ y/1. 
{(49500,16500) ). 

16,500  square  feet 
55-19  X,  length  of  the  floor 
in  feet. 
x/1  /V  12788/92. 

{139}.  139  ft. 

55-20  X,  area  of  the  rug  in 
square  feet. 


y,  area  of  the  rug  in 
square  yards. 

12/1  x/8  A 9/1  ~ x/y. 

{(96,10|)}. 
lOy  square  yards 
55-2!  X,  amount  of  money  that 
was  the  total  cost  of 
the  rug. 

13.50/1  ~ x/l0|. 

{144.001.  $144.00 

55-22  X,  number  that  is  the 
first  component  of  the 
per  cent  of  increase, 
y,  number  of  pecks  of 
potatoes  that  was  the 
increase. 
y/420  'V  x/lOO  A 
442  - 420  = y. 

{(5-^,  22)1.  5.2% 

55-23  X,  area  of  the  kitchen 
in  square  feet, 
y,  area  of  the  kitchen 
in  square  yards. 

8/l  ~ x/8  A 9/1  ~ x/y. 
{(64,7i)]. 

7y  square  yards. 

55-24  X,  area  of  the  patio  in 
square  feet. 

26/1  ~ 2x/l6f 
{21li). 

211y  square. feet 
55-25  X,  number  that  is  the 

fraction  the  area  of  Mr. 
Jay's  lot  is  of  the  area 
.of  Mr.  Hunt's  lot. 
3150/10800  ~ x/1. 

{■y:,-].  The  area  of  Mr. 
Jay's  lot  is  .29  the  area 
of  Mr.  Hunt's  lot. 

55-26  X,  area  of  Mr.  Horton's 
field  in  square  rods, 
y,  number  of  acres  that 
are  included  in  Mr. 
Horton's  field. 

320.5/1  ^ x/160  A 
160/1  'v  x/y. 


{( 51280, 320y)). 

'320y  acres 

55-27  X,  area  of  the  piece  of 

material  in  square  metres. 
2.50/1  'V  2X/1.75. 

{2. 1875}. 

2.1875  square  metres 
55-28  X,  area  of  the  field  in 
square  rods. 

y,  number  of  acres  that 
are  in  the  field. 

45/1  x/50  A 

160/1  ~ x/y. 

{(2250, 147V)  }•  14.1  acres 

55-29  X,  area  of  the  rectangle 
in  square  feet, 
y,  area  of  the  rectangle 
in  square  inches. 

7|/1  ~ x/3|  A 
144/1  ~ y/x. 

{(27|,  3960)}. 

3960  square  inches 
55-30  X,  perimeter  of  the 
triangle  in  feet, 
y,  perimeter  of  the 
triangle  in  yards. 

X = 4y  + 4y  + 4-^  A 
3/1  -v  x/y. 

{(13,4i)}.  4^  yd. 

55-31  X,  length  of  the  altitude 
in  rods. 

64/1  'V  499 2/ X. 

{78}.  78  rods 

55-32  X,  width  of  the  rectangle 
in  feet. 

y,  perimeter  of  the 
rectangle  in  feet. 

3/1  ~ x/l6  A y = X + 

59  + X -I-  59. 

{(48,214)}.  214  ft. 

55-33  X,  length  of  the  base  of 
the  triangle  in  inches, 
x/l-v  2(23.12)/3.4. 

{13.6}.  13.6  in. 

55-34  X,  area  of  the  parallelo- 
gram in  square  inches. 
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y,  area  of  the  parallelo- 
gram in  square  feet. 

36|/1  ~ x/24  A 
144/1  A.  x/y. 

((876,6-/i)]. 

67^  square  feet 
55-35  X,  number  of  yards  that 
is  the  same  length  as 
45  ft. 

y,  perimeter  of  the 
triangle  in  yards. 

3/1  'v  45/x  a 
y = 17-1-  + X + 16^. 
{(15,49)).  49  yd. 

55-36  X,  perimeter  of  the 
triangle  in  inches. 

36/1  ~ x/49. 

(1764).  1764  in. 

55-37  X,  width  of  the  rectangle 
in  yards. 

3.4/1  46.24/x. 

(13.6).  13.6  yd. 

55-38  X,  area  of  the  triangle 
in  square  metres. 

3.8/1  ~ 2x/7.6. 

(14.44). 

14.44  square  metres 
55-39  X,  length  of  the  base 
in  inches. 

y,  length  of  the  base 
in  feet. 

x/1  ~ 86/24  A 12/1  x/y. 

Applying  mathematics 
55-1  X,  amount  of  money  Phil 
earned. 

5.17  + X < 7.00. 

(x  I X < 1.83).  Phil 
earned  less  than  $1.83. 
55-2  X,  number  of  cents  Mr. 
Carter  had  to  pay  for 
14  gal.  of  gasoline. 
38.5/1  x/14. 

(539).  539^,  or  $5.39 

55-3  X,  number  of  miles  that 
Mr.  Smith  drove. 


.5/1  ~ x/128.5. 

(64. 25) . 64.  25  mi. 

55-4  X,  amount  of  money  that 
is  Richard’s  take-home 
pay. 

i/1  'V  17.75/x. 

(142).  $142 

5f  5 X,  number  of  provincial 
parks  in  British 
Columbia. 

3.65/1  'v  x/m. 

(146).  146  parks 

55-6  X,  number  of  miles  per 
hour  that  was  the  speed 
of  the  winning  boat. 

X - 102.935  = 5.151. 
(108.086). 

108.086  miles  per  hour 
55-7  X,  number  of  cans  that 
together  contain  l-^  lb. 
of  nuts. 

1/1  ~ li/x. 

(Sy).  Ellen  has  to  buy 
4 cans. 

55-8  X,  number  of  bushels  of 
apples  Mr.  Keniston  sold. 
X < I5i  h Ibi  - X < 7i. 

(x  1 X < I5j  A X > 8|). 
Mr.  Keniston  sold  between 
8y  and  Ibj  bushels  of 
apples. 

55-9  X,  amount  of  money  that 
was  the  sales  tax  Mr. 
Morris  had  to  pay. 

1.5/100  ~ a:/ 2400. 

(36).  $36 

55-10  X,  number  that  is  the 
first  component  of  the 
per  cent  of  increase  in 
the  number  of  hits, 
y,  number  of  hits  that 
is  the  inorease. 
x/100  'v  y/128  A 
205  - 128  = y. 

{(60fy,77)).  6O.I6/0 

55-11  X,  number  of  pounds  of 


pork  sausage  Mrs.  Hanson 
bought. 

1-^/1  ~ 31/ X. 

(2).  2 lb. 

55-12  X,  average  number  of  week- 
ly newspapers  per  province 
in  the  four  provinces, 
y,  total  number  of  weekly 
newspapers  in  the  four 
provinces. 

x/1  ^ y/4  A y = 68  + 87  + 
14  + 30. 

((49.8,  199)).  49.8  week- 

ly newspapers  per  province 
55-13  number  of  times  as 
many  bushels  of  blue- 
berries as  peaches. 
x/1  ~ 16000000/3000000. 
{5-y).  5y  times  as  many 
55-14  X,  number  of  inches  of 
material  Martha  had  to 
make  the  dress, 
y,  number  of  inches  of 
material  Martha  used  to 
make  the  dress. 

X - y = 12  A 36/1  'V  x/4j. 
{(162,150)).  150  in. 

Another  way  in  which  you 
can  work  the  problem  is 
given  below. 

X,  number  of  yards  of 
material  Martha  used  to 
make  the  dress, 
y,  number  of  yards  of 
material  Martha  had  left. 
36/1  'v  12/y  A 4|  - X = y. 
{(4-i-,y)).  41  yd. 

55-15  X,  number  that  is  the 
first  component  of  the 
per  cent  of  increase, 
y,  number  of  motor  ve- 
hicles that  was  the 
increase. 

x/100  ^ y/48000  A 
48,000  - 16000  = y. 

{(66|-,  32,000)).  miio 
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59- \6  X,  number  of  inches  that 
is  the  average  height  of 
the  5 players, 
y,  number  of  inches  that 
is  the  total  of  the 
heights  of  the  5 players. 
x/1  y/5  A y = 74  + 71  + 

70  + 72  + 75. 

{(72.4,362)).  72.4  in. 

55-17  X,  number  that  is  the 
first  component  of  the 
per  cent  of  increase, 
y,  number  of  persons  that 
the  population  increased. 
x/100  ~ y/36000  A 
51000  - 36000  = y. 
{(411,15000)).  4l|/o 


Checking  up 

Test  no 

60- \ 

measure 

60-2 

1 

60-Z 

10 -i^ 

65-4 

interior 

65-5 

5280 

65-6 

geometric  figures,  or 
simple  closed  curves,  or 
polygons 

65-7 

acute 

60-8 

area 

Test  111 

65-9 

F 

65-  10 

F 

65-11 

T 

65-12 

T 

65-13 

F 

65-14 

T 

65-15 

F 

65-16 

T 

65-17 

T 

Test  112 


65-18 

(d) 

coordinal 

65-  19 

(c) 

8 

65-20 

(b) 

46 

65-21 

(d) 

3 

65-22 

(d) 

s 

65-23 

(c) 

adj  acent 

65-  24 

(c) 

180 

65-25 

(a) 

90 

65-  26 

(d) 

scalene 

Test  113a 

61-71  Isosceles 
61-2%  Side.GH 
61-1%  ^.FHG 

61-2Q  X,  perimeter  of  AEFG 
in  feet. 

= 7.07  + 7.07  + 10. 
{24.14).  24.14  ft. 

61-Z\  X,  perimeter  of  rectangle 
ABDC  in  feet. 

^=7+3  + 7 + 3. 

{20).  20  ft. 

61-Z2  X,  perimeter  of  paral- 
lelogram IJKL  in  feet, 
y,  perimeter  of  paral- 
lelogram IJKL  in  yards. 

X — 8y  + 3'^  + Sy  + 3y  A 

3/1  x/y. 

{(23i-,7-ff)).  7-ii  yd. 
61-ZZ  X,  area  of  rectangle 
ABDC  in  square  feet. 

3/1  A.  x/V. 

{21). 

21  square  feet. 

61-Z^  X,  area  of  triangle  EFG 
in  square  feet. 

10/1  'v  2x/5. 

{25). 

25  square  feet. 


61-ZS  X,  area  of  parallelogram 
IJKL  in  square  feet, 
y,  area  of  parallelogram 
IJKL  in  square  yards. 

8y/l  x/2y  a 9/1  ~ x/y. 

{(20|,2i^)). 

2-^  square  yards 

Checking  up 

Test  113b 
61-Z^  2.8 

61-Z7  a 
(5J-38  d 
61 -39  NM 
61-W  c 

AIK  or  vertex  U) 

61-^2  square 

Test  113c 

61  -43  congruent 

61-44  c 
61-45  a 

61- 46  parallel 

62- 47  b 

62-48  four 
62-49  19  i 

Test  113d 

62-50  a 

62-51  2|  ft. 

62-52  b 
62-53  c 
62-54  six 
62-55  diagonal 

62- 56  d 

Lesson  109 

63-  k Set  L * Set  K * Set  M 

63-  B Yes  * Yes  * No 

63-  C Yes  * K n L contains  those 

members,  and  only  those 
members,  that  belong  to 
•both'K  and  L.  Set  M con- 
tains exactly  the  same 
members. 
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63-d  Each  member  of  K,  L,  and 
M is  also  a member  of  the 
set  of  natural  num.bers. 

6’5-E  5 and  7.  If  an  object 

belongs  to  two  sets,  it 
is  a common  member  of  the 
sets.  The  portion  of 
the  diagram  that  has  both 
vertical  and  horizontal 
shading 

6^-  F Yes  * Yes 

No.  A geometric  figure 
cannot  belong  to  both  the 
set  of  triangles  and  the 
set  of  rectangles.  * Yes. 
Sets  that  have  no  com.raon 
memibers  are  disjoint  sets. 

Cd-H  Yes.  The  intersection  of 

two  sets  contains  all  those 
members,  and  only  those 
members,  that  belong  to 
both  sets.  Since  A and  B 
are  disjoint,  the  inter- 
section of  A and  B is  the 
empty  set.  The  empty  set 
is  the  set  that  contains 
no  members.  * { ].  The 
symbol  " { ] ” names  the 
empty  set. 

54-1  The  portion  of  the  diagram 
that  represents  A and  the 
portion  of  the  diagram 
that  represents  B do  not 
touch  each  other. 

54-A  ^ - t > t-  X < '-i . 

X + 7.2  > 8.6. 

6.5  - X > 1.8. 

54- B Yes 

54-C  {j],  or  {Ij}  * You  should 

find  the  sum  of  and  7. 


54- D Yes 

54-  E Yes 

55-  F (Column  1)  Yes.  There 

are  infinitely  many  ra- 
tional numbers  that  are 
greater  than  7.  * You 

cannot  name  the  least 
member  of  {x  \ x > j]. 

55-G  (Column  1)  7 + x = 7. 

55- H Yes 

55-1  {7]  * You  should  find 

the  difference  of  7 and 

6'5-J  Yes  * It  is  an  infinite 
set. 

55- K IX  1 X < 

55- L X + 7.2  - 8.6. 

55- M Yes 

55-N  {1.4] 

55-0  Yes  * {x  1 X > 1.4) 

55-p  6.5  - X = 1.8. 

55- Q Yes  * Yes 

5.5- R (4.7) 

55-S  Yes  * {x  1 X < 4.7] 

55- A + X < V and  7 - X > -j. 

55- B 

d. 

55- C The  connective  "and" 

55-D  i + X < V- 

55- E {x  1 X < -j] 

55- F (Column  2)  Each  member 

of  [x  1 X < -7  A X < |] 
satisfies  not  only  -7  -*■ 

X < 7 but  also  7 - X > -j. 

55-G  (Column  2)  Yes 

55- H Yes  * Each  member  of 

{x  I X < 7 A X <7]  must 
satisfy  both  x < -7  and 
X < -f.  Likewise,  each 
member  in  the  intersection 
of  (x  1 X < -7]  and 
{x  I X < ■§-]  must  satisfy 
both  X < -7  and  x < 


55-1  Yes  * Each  solution  of  a 
compound-  condition  must 
satisfy  both  simple  con- 
ditions. Only  the  members 
of  (x  I X < 7]  satisfy 
both  X < -7  and  x < -7, 

55- J Yes 

55- K By  the  bar  below  the  pic- 
ture of  the  number  line  * 

Yes.  0 is  less  than  -f. 

The  vertical  stroke  through 
the  dot  for  point  0 tells 
you  that  this  dot  is  con- 
tained in  the  graph  of 
{x  1 X < |].  * No.  f 

is  not  less  than  -j.  The 
curved  stroke  tells  you 
that  the  dot  for  point  •§■ 
is  not  contained  in  the 
graph  of  (x  I X < 7]. 

66-  L Yes  * No  * Yes 

55-M  {x  1 X < -7  A X < -f]  is 

the  same  set  as  {x  ] x < -j). 

55-N  Z 

57-0  {y  I y > 7)  * { y I y < ¥) 

57- P Yes 

57- Q Yes 

57- R Yes  * y > 7 also  means 

V <y. 

57- S Yes  * Since  y > 7 and 

7 < y have  the  same  solu- 
tion set,  you  can  replace 

y > 7 by  V < y- 

57- T Yes 

57-U  There  are  infinitely  many 

members  of  {y  1 7 < y < 7]. 

Examples  are  7,  V.  3,nd 
I-.  * Yes 
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67- \ Yes 

57- W Yes 

57- X Since  0 is  not  a member 
of  the  universe  for  y,  0 
is  not  in  the  solution  set 
of  (y  I 'it  < y 1 • 


57-2  A = {39,  40,  41,  . . . ]. 

B = {10,  11,  12,  ...  ). 

A n B = {39,  40,  41,  ...  ) 


55-13 

••  \ ^ 

05  1 1.5 


55- 111 


/ - - V-. 

0 T 1 i li 


\ 

r 


57- Y Yes  * By  the  bars  above 
and  below  the  picture  of 
the  number  line 

57- Z Yes  * The  density  property 
of  the  set  of  rational 
numbers  of  arithmetic  is 
as  follows:  The  universe 
for  a;,  y,  and  r is  Rg_. 

For  each  replacement  of 
X and  y,  if  x < y,  then 
there  is  a rational  number 
r such  that  X < r < y. 

(See  page  389,  Book  1.) 

This  means  that  no  matter 
how  many  rational  numbers 
you  find  between  'i/  and 
'i/,  you  can  still  find 
more.  Therefore,  there 
are  infinitely  many  ration- 
al numbers  between  'if  and 
‘if  and  (y  I 'if  < y < 'if  ] 
is  an  infinite  set. 

On  your  own 

57-1  A = {0,  1,  2,  3,  4). 

B = {6,  7,  8,  ...). 

A n B = { ]. 


57-3  A = {0,  1,  2,  ...  , 10). 
B = (8). 

A n B = {8). 


55-4  A = (7,  S,  9,  . . . , 181. 

B = (11,  12,  13,  ...,  24). 
A n B = {11,  12, 

13,  ...,  18). 


55-5  False  statement 
55-6  True  statement 
55-7  True  statement 
55-8  False  statement 
55-9  False  statement 
55-10  True  statement 
55- 1 1 False  statement 
55-12  True  Statement 


55-15 


/ ^ \ *- 

n -t  i 1 £ 

O 3 3 1 7 


55-16 


f— — 

— 

\ 

0 1 

55-17 

0 

.5  1.15  1.9 

55- 18 

Keep i ng  sk i 1 ful 
68-  I 14,528 
68-2  10,811 
55-3  18,916 
55-4  16,570 
55-5  92,  remainder  0 

55-  6 1057 

55-7  2616 
55-8  28,547 
55-9  114,910 

55- 10  30,737 
55-11  851,  remainder  0 
55-12  297,960 
55-13  2,415,564 
55-14  25,763 
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^5-15  120,792 

16  111,  remainder  6 
68- \7  405,720 
^5-18  43,706 
68-  19  1144 

68-10  85,  remainder  32 
^5-21  205,  remainder  0 
68-22  11,815 
68- 2Z  250,  remainder  97 
65-24  7,366,392 

Lesson  1 10 

68- k The  set  of  even  numbers 
from  0 through  10  * The 
set  of  multiples  of  5 from 
5 through  15 

68-  B Yes  * Yes  * No 

65- C Yes  * A U B = (0,  2,  4, 

6,  8,  10,  5,  15}.  C con- 
tains exactly  the  same 
members  as  A u B. 

65-  D Yes 

69-  E The  portion  of  the  diagram 

that  represents  A and  the 
portion  of  the  diagram 
that  represents  B overlap 
each  other. 

69- F The  portion  of  the  diagram 
that  is  shaded  vertically, 
the  portion  that  is  shaded 
horizontally,  and  the 
portion  that  is  shaded 
both  vertically  and 
horizontally 
69-6  Yes  * Yes 
69- H No  * The  portion  of  the 
diagram  that  represents  L 
and  the  portion  of  the 
diagram  that  represents  M 
do  not  touch  each  other. 
69-1  Set  L U M is  the  set  that 
contains  all  the  seventh- 
grade  students  as  well  as 
all  the  eighth-grade  stu- 
dents. L L)  M contains  no 
other  members.  * The 


portion  of  the  diagram 
that  is  shaded  either  ver- 
tically or  horizontally 

69-A  s + 2 < 7.  s + 4 > 6. 

69-  B The  set  of  natural  numbers 

from  1 through  8 ^ 

(1,  2,  3,  4)  * {3,  4,  5, 

6,  7,  8) 

76- C Yes 

76- D Yes 

70-  E Yes 

76- F {1,  2,  3,  4,  5,  6,  7,  8}  * 
Yes  * No 

76- G Yes  * The  union  of  the 

solution  set  of  s + 2 < 7 
and  the  solution  set  of 
s + 4 > 6 contains  exactly 
the  same  members  as  the 
solution  set  of  s + 2 < 

7 V s + 4 > 6. 

76- H Yes 

76-1  m - 47.  m > 4|. 

76- J * (m  \ m = Aj} . 
im  \ m > Aj} 

76- K Rg  * Yes  * Yes 

76-  L No 

76- M  Yes  * (nr  | m = 4|)  U 

(m  1 m > 47),  as  well  as 
{m  \ m = A j V m > Aj] , is 
made  up  of  those  numbers, 
and  only  those  numbers, 
that  satisfy  either  or 
both  of  the  conditions 
m = 4-7  and  m > Aj. 

71- N  Yes  * Yes 

71-0  X + 2.25  <5.5  Vx  + 6 = 
9.25.  ^ The  connective 

"or"  * Z 

77-  P The  solution  set  of 

X = 3.25  is  (3.25). 

The  solution  set  of 
X + 6 = 9.25  is  {3.25). 

71-q  (x  1 X < 3.25] 

77- R Yes 

77- S Yes.  X =3.25  is  the  same 
condition  as  x < 3. 25  v 


X = 3.25.  * The  union. 

The  solution  set  of 
X ^3.25  is  the  same  set 
as  the  union  of  the  so- 
lution sets  of  X < 3.25 
and  X = 3.25. 

77-T  No  * 0 is  not  a member 
of  the  universe. 

77- A They  are  enclosed  by 
squares. 

7^-B  Yes  * Each  dot  in  the 

graph  of  {s  1 s + 2 < 7] 
is  also  in  the  graph  of 
{s  1 s + 2 < 7 V 
s + 4 > 6) . 

72-C  Yes  * Each  dot  in  the 
graph  of  (s  1 s + 4 > 6] 
is  also  in  the  graph  of 
(s  i s + 2 < 7 V 
s + 4 > 6). 

72-0  Yes  * Yes 

72- E By  the  bar  above  the  pic- 
ture of  the  number  line  * 
Yes 
72- F Yes 
72-6  Yes 

72-  H 0 is  not  a member  of  the 

universe.  * By  the  curved 
stroke  through  the  dot 
for  point  0 

73-  1 Yes  * By  the  vertical 

stroke  through  the  dot 
for  point  3.25 
75- J Yes  * By  the  bar  above 

the  picture  of  the  number 
line 
On  your  own 

73- 1 True  statement 
73-2  False  statement 
73- Z True  statement 
75-4  False  statement  0 is  not 
a member  of  the  universe. 
75-  5 False  statement 
75-6  True  statement 
75-7  True  statement 
75-8  False  statement 
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75-9  True  statement 
75- 10  True  statement 
75- 1 1 False  statement 
75-12  False  statement 
75-13  True  statement 
75-14  False  statement 
75-15  True  statement 
75-16  A = (x  I X = 5). 

B = {x  1 X < 5}. 

AuB  = [x  I X ^ B] , 


75-17  A = (x  I X > 8.1}. 

B = {x  I X < 1.6). 

A u B = (x  1 X > 8.  Iv 

X < 1.6). 


75-18  A ^ (x  I X = 8|-}. 

B = {x  I X > 2A}. 

A U B = {x  I X > 2jl . 


75-19  A = {x  I X < 2}. 

B = ix  1 X > 8.5}. 
AuB=(xlx<2v 
X > 8.5}. 


75-- 20  A = {x  1 X > 3}. 

B = {x-  1 X > 16} . 

A U B = (x  1 X > 3} . 


75-21  A = {x  I X > ?i}. 

B = {x  1 X < 1}. 
AuB={x  I x>77V 
X < 1}. 


75-22  A = {x  1 X > li). 

B = {x  1 X = 3y}  . 

A U B = {x  1 X > 1|}. 


75-23  {x  I X = 2|} 

A— 

0 I 1 1}  2 2i 


75-24  {x 

1 X ^ 1.75} 

1 ' • \ 

0 

. 1 ) 

.5  1 1.75  2.5 

75-25  {x 

1 X = ^ V X > 5|} 

1 fT)  ' 1 1 - 

0 

^ 2 3 4 B\ 

75-26  {x 

1 X < y V X > Sy} 

3" 

, , T / 

1 2 3 3^ 

75-27  {x 

hi..: 

U 1 5i} 

F- 

0 



1 2 3 4 5| 

75-  28  {x 

1 X,  < 3-|-  V X = ly} , or 

(x 

1 X < 34} 

. ^ ._A 

.0 

1 1|  2 Bj  ^ 

75-  29  di,  A{] 

0 

— • — 'tr— 7 

1 14  3 44 

75-30  {x 

1 X = 3.5  V X > .5}, 

or 

(x  1 X > .5} 

/ \ 

-h ^ ^’1 

5 2 3.5 

75-31  {7.3,  9.6} 

0 

j 1 0^  / 

2 4 6 7.3  9.6 

Lesson  1 1 1 

7|-A  X + y = 7.  * X and  y * 

N X N 


26  Responses  for  pages 


7^-B 

74-C 


76-1 


7^-G 

7^-H 

7^-1 

75-J 


natural  numbers 

75-L 

{(0,7),  (1,6),  (2,5)}  * 

n 

0 

1 

2 

3 

4 

Two  ordered  pairs  are  the 

It  is  a finite  set 

n 

0 

0 

0 

0 

0 

same  only  if  their  first 

75-M 

Yes 

1 

1 

1 

1 

components  are  the  same 

75-N 

They  indicate  that  the 

2 

2 

2 

and  their  second  components 

graph  of  N X N is  an 

3 

3 

are  the  same.  The  first 

infinite  set. 

4 

7^-D 

7^-E 


7fF 


component  of  (2,8)  is  not 
the  same  as  the  first  com- 
ponent of  (3,2).  The 
second  component  (2,3)  is 
not  the  same  as  the- 
second  component  of  (3,2). 
Therefore,  (2,3)  is  not 
the  same  ordered  pair  as 
(3,2). 

Yes 

7 * In  the  row  opposite 
the  letter  y and  directly 
below  the  numeral  0 * Yes 
No.  There  is  no  natural 
number  that  can  be  added 
to  8 to  obtain  a sum  of  7. 
* If  X in  X + y = 7 is 
replaced  by  a number 
greater  than  7,  then  the 
condition  obtained  cannot 
be  satisfied  by  a member 
of  N. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

y 

7 

6 

5 

4 

3 

2 

1 

0 

Yes  * 8 * Yes  * No  * 
{(0,7),  (1,6),  (2,5), 
(3,4),  (4,3),  (5,2), 

(6,1),  (7,0)} 

N X N * There  are  two 
variables  in  jc  + y = 7 A 
y >x  + l,  and  the  uni- 
verse is  a set  of  ordered 
pairs. 

Each  solution  of  a com- 
pound condition  that  in- 
cludes two  simple  condi- 
tions and  the  connective 
"and"  must  satisfy  both 
of  the  simple  conditions. 


75-0  Yes 

75-P  5*7 

75-Q  The  first  coordinate  is  0 
and  the  second  coordinate 
is  4. 

75-R  Yes  * Yes 

75-.S  Yes.  Each  encircled  dot 

represents  a point  associ- 
ated with  an  ordered  pair 
of  natural  numbers  that 
satisfies  y > x + 1.  * 

The  encircled  dots  are 
not  all  of  the  dots  that 
are  in  the  graph  of 
iix.y)  1 y > X + 1}. 

75-T  Each  of  these  dots  is 

both  encircled  and  enclosed 
by  a square. 

75- U  Yes  * 3 

76- k  m + n<5Vm=3-n.  * 

Two  * N X N 

76-B  There  are  two  variables 
in  m+n<5ym  = 2>-n 
and  the  universe  is  a set 
of  ordered  pairs. 

76-C  The  connective  "or"  tells 
you. 

76-d  If  you  replace  m in 
m + n < 5 by  a number 
greater  than  4,  there  is 
no  natural  number  that 
will  satisfy  the  condi- 
tion obtained. 

76-E  0,  1,  2,  3,  4 

76-F  Yes  * Yes  * (0,2),  (0,3), 
and  (0,4) 


76-H  15  * No 

75-1  It  is  a finite  set.  * 
((0,0),  (0,1),  (0,2), 
(0,3),  (0,4),  (1,0), 
(1,1),  (1,2),  (1,3), 
(2,0),  (2,1),  (2,2), 
(3,0),  (3,1),  (4,0)} 

75-J  If  you  replace  n in 
m = 3 - n by  a number 
greater  than  3,  there  is 
no  natural  number  that 
will  satisfy  the  condi- 
tion obtained.  * 


m 

3 

2 

1 

0 

n 

0 

1 

2 

3 

75-K  4 * Finite  * {(3,0), 

(2.1) ,  (1,2),  (0,3)} 

75-L  Finite  * {(0,0),  (0,1), 

(0,2),  (0,3),  (0,4), 
(1,0),  (1,1),  (1,2), 
(1,3),  (2,0),  (2,1), 

(2.2) ,  (3,0),  (3,1), 

(4.0) } 

75-M  Yes 

75-N  They  are  enclosed  by 
circles. 

75-0  They  are  enclosed  by 
squares. 

75-P  (0,0),  (0,1),  (0,2), 

(0,4),  (1,0),  (1,1), 

(1.3) ,  (2,0),  (2,2), 

(3.1) ,  (4,0),  * (0,3), 

(1.2) ,  (2,1),  (3,0)  * No 
75-Q  All  the  dots  for  the 

points  whose  coordinates 
you  named  in  exercise  P 
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represent  ordered  pairs  that 
satisfy  either  or  both  of 
the  conditions 
m + n < 5 and  m - 3 - n.  * 
Complete 

77-A  6-x=y  Vz  + 3<4. 

7^B 


X 

0 

1 

2 

3 

4 

5 

6 

y 

6 

5 

4 

3 

2 

1 

0 

77-C  A finite  set  * {(0,6), 

(1,5),  (2,4),  (3,3), 

(4,2),  (5,1),  (6,0)} 

77- D One  * Yes  * Yes  * Yes  * 

Yes  * The  condition 
X + 3 < 4 makes  no  require- 
ment about  the  second  com- 
ponent of  each  member  of 
the  solution  set. 

77- E Yes 

77-F  Yes  * Since  each  member 
of  the  solution  set  of 
X + 3 < 4 is  a member  of 
the  solution  set  of 
6-x  = yvx  + 3<4  and 
the  solution  set  of 
X + 3 < 4 is  an  infinite 
set,  the  solution  set  of 
6-x=y  Vx  + 3<4  must 
also  be  an  infinite  set. 

77-G  They  are  enclosed  by 
circles.  They  are 
enclosed  by  squares. 

77-H  They  are  either  encircled 
or  enclosed  by  squares 
or  both  encircled  and 
enclosed  by  squares.  * All 
the  dots  in  the  graph  are 
not  shown  in  the  display. 

On  your  own 

77-1  Finite  * {(0,6),.  (1,5), 

(2.4) ,  (3,3),  (4,2), 

(5,1),  (6,0),  (0,12), 
(1,10),  (2,8),  (3,6), 

(4.4) ,  (5,2)} 

77-2  Infinite 


77-3  Infinite 
77-i[  Infinite 

77-5  Finite  * {(0,7),  (1,6), 
(2,5),  (3,4),  (4,3), 
(5,2),  (6,1),  (7,0)} 
77-6  Infinite 


{(0,3),  (0,7),  (1,6), 
(2,5),  (3,2),  (3,4), 
(4,3),  (5,2),  (6,1), 
(7,0),  (9,0)} 


8 
7 
6 
5 
4 
3 
2 
1 
0 

012345678 

{(0,6),  (1,5),  (2,4), 
(3,3),  (4,2),  (5,1), 
(6,0)} 

77-9 


() 

[3©  • • • • 

()□  O • • • 
()©□  0 • • 
O 0 0 □ 0 • 
O © © © □ © 
O © © © © 
0^-€HE>-©  © 


□ © 


e-© 


{(0,7),  (0,8),  (1,6), 

(2.4) ,  (2,5),  (3,2), 

(3.4) ,  (4,0),  (4,3)., 
(5,2),  (6,1),  (7,0)} 


77-10 


7 

6 

5 

4 

3 

2 

1 

0 


©©©©©©©© 

[30©©©  ©0© 

□ □©  0©  0©  © 
E30S©©©©© 

E3S  □□©  © • • 

□ □□□□  • • • 

E 3 0 CD  IZl  Q CD  • • 
[D0HHBBH 


01234567 


{(0,1),  (0,2),  (0,3), 
(0,4),  (0,5),  (0,6), 
(1,1),  (1,2),  (1,3), 
(1,4),  (1,5),  (2,2), 

(2.3) ,  (2,4),  (3,2), 

(3.3) } 


77-1  I 


7©©©©©©©  • 

6 © © © © © © • • 

5 

4 © © © © • • • • 

3 © © © 

2 ©0 

1 © 

0 


01234567 
Incomplete  graph  ' 


77-12 


6 

3 

4 
3 
2 
1 
0 

0 1 2 3 4 5 6 

{(0,4),  (0,5),  (1,3), 
(1,4),  (2,2),  (2,3), 

(3.1) ,  (3,2),  (4,0), 

(4.1) ,  (5,0)} 


().... 
[]©••• 
□ © • • 

. □©  . 

• • □© 
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Lesson  112 
75- A Yes 
75-  B Yes 
75- C Yes  * No 

75- D All  the  members  of  the 
universe  that  are  not  in 
subset  A are  in  subset  B. 
These  are  the  only  mem- 
bers in  subset  B. 

75-£  The  set  of  natural  num- 
bers from  1 through  5 * 

I Each  member  of  set  M is 

[ also  a member  of  the 

universe. 

I 75-F  3 is  a member  of  the 

universe  but  is  not  a 
member  of  -M.  Therefore, 

3 is  in  the  complement 
j of  iM.  Since  4 is  a mem- 

ber of  M,  4 is  not  in 
I the  complement  of  M. 

i 7S-G  1 and  5 are  in  set  M.  * 

I 6 is  not  a member  of  the 

universe.  * (2)  does  not 
I contain  all  the  members  of 

the  universe  that  are  not 
: in  set  M. 

75-H  (2,  3} 

75^  I N * A finite  set  * 

; {0,  1,  2,  3,  4} 

7^J  Yes  * No-  * No 
75- K Yes.  5 belongs  to  the 
universe  but  is  not  a 
j member  of  set  D.  * Yes. 

’ Each  natural  number 

' greater  than  4 is  a mem- 

. her  of  the  universe  but 

; is  not  a member  of  set  D. 

, * 4 is  a member  of  D. 

! 75-L  An  infinite  set  * {5,  6, 

7,  ...) 

75-M  Yes.  {5,  6,  7,  ...} 

contains  a^l  those  mem- 
bers of  N,  and  only 
those  members, _ that  are 
not  in  {x  I X < 5}. 


75-N  {0,  2,  4,  6,  . . . } * {1, 

3,  5,  7,  ...) 

79-0  Yes 

79- P By  the  picture  of  the 

circle  and  its  interior, 
which  is  shaded  hori- 
zontally 

79-Q  No  portion  of  the  dia- 
gram has  both  vertical 
and  horizontal  shading. 
79- R The  universe  * The  empty 
set 

79- S Set  K 

79-T  Set  M 

79- U  The  universe  * The  empty 

set 

59-A  X > 6.  * N * (7,  8, 

9,  ...) 

50^8  No  * No  * 1,  2,  4,  5,  6 

80- C  No  * No  * Yes 

80-D  {0,  1,  2,  3,  4,  5,  6) 

80- E  Yes 

59- F Yes 

59-G  Yes 

59-H  {0,  1,  2,  3,  4,  5,  6) 

59-1  Yes  * Both  > 6)  and 

the  complement  of  the 

solution  set  of  x > 6 
contain  those  members  of 
the  universe,  and  only 
those  members,  that  do 
not  satisfy  x > 6. 

59- J They  are  enclosed  by 
circles. 

59- K The  dot  for  point  6 * 

Yes 

59- L The  dots  for  points  0, 

1,  2,  3,  4,  and  5 * Yes 
57- M The  dots  for  points  0, 

1,  2,  3,  4,  5,  and  6 

81-  N Yes 
81-  0 Yes 
81-  P Yes 

81-^  Hm=2). 

81-  B Yes 
81- C 2 * Yes 


57- D By  the  bar  above  the 
picture  of  the  number 
line  * No  * There  is  no 
vertical  stroke  through 
the  dot  for  point  2. 

57- E Yes 

57-F  Yes.  {m  i '^(m  = 2)) 
is  the  same  set  as 
{m  I m 7^  2).  Therefore, 
their  graphs  are  the 
same. 

57-6  Yes 

97-H  The  bar  above  the  picture 
of  the  number  line  and 
to  the  left  of  the  dot 
for  point  2 * The  bar 
above  the  picture  of  the 
number  line  and  to  the 
right  of  the  dot  for 
point  2 

8l-\  By  both  bars  above  the 
picture  of  the  number 
line  * Yes 

57-J  Yes  * Yes 

57-K  The  solution  set  of 

6 + 1 < 4 is  the  same  as 
the  solution  set  of  6 < 3. 
Therefore,  the  solution 
set  of  + 1 < 4)  is 
the  same  as  the  solution 
set  of  M 9 < 3).  * 

The  members  of  N that  are 
not  less  than  3 are 
either  equal  to  3 or 
greater  than  3.  * The 

solution  set  of 
~(6  < 3) , or  ^^(6  + 1 < 4) , 
is  the  same  as  the  com- 
plement of  the  solution 
set  of  6 < 3. 

On  your  own 

57- 1 I = {0,  1,  2,  3).  , 

57-2  A = {4,  5,  6,  ... ). 

57-3  1=  (i). 

57-^  A = {2,  3,  4, 

57-5  A = (0,  1,  2,  ...,  10}. 
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5i-6  I = {x  \ X ^ 8}. 

81-7  T = {5,  10,  15,  ...  ). 

81-S  J={x  \ X 7^  7],  or 

A = {x  1 = 7)},  or 

T = {x  \ X < 7 v X > 7}. 

81-B  False  statement 

5i-IO  True  statement 

81-  1 1 False  statement 

51-12  True  statement 

51-13  True  statement 

82-  1 11  Yes 

5^-15  By  the  picture  of  the 
rectangle  and  its 
interior 

5^-16  By  the  portion  of  the 

diagram  that  has  vertical 
shading  * By  the  portion 
of  the  diagram  that  has 
horizontal  shading  * The 
portion  of  the  diagram 
that  represents  set  A is 
completely  within  the 
portion  of  the  diagram 
that  represents  set  B. 
This  is  also  indicated 
by  the  fact  that  the 
portion  of  the  diagram 
that  represents  set  A has 
both  vertical  and  hor- 
izontal shading. 

5M7  a * B 

5^-18  The  portion  of  the  dia- 
gram that  is  not  shaded  * 
The  portion  of  the  dia- 
gram that  does  not  have 
vertical  shading 

5^-19  Yes  * Any  musical  instru- 
ment that  is  not  a 
stringed  instrument  is 
not  a violin. 

5^-20  The  universe  * The  uni- 
verse * The  complement 
of  A,  or  A 
5^21  A * B 

5^-22  The  empty  set  * The  empty 
set  ^ The  complement  of 


B,  or  B 

52-23  {y  I y = 4} 

52-24  {5,  6,  7,  ...} 

52-25  {m  I m ^ 6} 

52-26  {5,  6,  7,  ...) 

52-27  {y  1 ~(y  = 7)),  or 

{y  I y < 7 V y > 7} , or 

(y  I y 7^  7] 

52-28  {61 

Checking  up 
Test  114 

52-1  {1,  3,  4,  6} 

52-2  {2,  3,  4,  5,  6,  7) 

52-3  (8] 

52-4  (1,  2,  5,  7,  8] 

52-5  (3,  4,  6) 

52-6  (1,  2,  3,  4,  5,  6,  7) 

52-7  {1,  2,  3,  4,  5,  6,  7,  8} 

52-8  { ] 

52-9  (1,,  3,  4,  6,  8) 

52-10  True  statement 
52- 1 1 True  statement 
52-12  False  statement 
52-13  True  statement 
52-14  True  statement 
52-15  False  statement 
Test  115 

52-16  {x  I ;c  > 51) 

% > 

01234567 

52-17  [x  1 1|  < X < 5-^-} 


01234567 


52-18  {a  1 a < 2^) 


0 12  3 


52-19  {y  1 y ^ 2|) 

■ ■> 

0 1 2 3 4 


82-  20  {x  I '^(x  > 4f ) } , or 
(x  I X 1 4|) 


0 1 2 3 4 5 6 


52-21  {6  I S-b  < 6 < 7b-} 


012345678  9 


52-22 


5 

4 0 

3 ()  O • • • • 

2 [3e0E]0Q 
1 □□□□□□ 
0 □□□□□& 
0 1 2 3 4 5 


52-23 


8 

7 

6 

5 


□ 


□ 


•4  O 
3 
2 

1 . 

0 ^ 


O 


• □ 
© • 

□ 0 


-e- 


0 1 2 3 4 5 6 


52-24 


8 

7 © 

6 [] © • 

5 []□  • • • © • • 

4 []□□•©  • • • 
3 []□□□  • • • • 
2 []□□□□  • • • 
1 []□□□□□  • • 
0 

01234567 


[] © 

[]□  . . . o . 

[]□□  • © • • 
[]□□□  • • • 
[]□□□□  • • 
[]□□□□□  • 
6-e-H  H H □ B- 


30  Responses  for  pages  81-82 


5f-25 


9 □□□ 

8 

7 □□□ 
6 

5 ()©□ 
4 ()  O • 

3 O • • 
2 O • • 

1 ()  • • 
0 


□□□□□□ 
□□□□□□ 
□□□□□□ 
□□□□□□ 
□□□□□□ 
□□□□□□ 
• □□□00 
• • □□□□ 

. . . □□□ 
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Lesson  113 

83- k a was  replaced  by  ly  and 
b by  4-|-.  * a was  replaced 

by  3f  and  b by  7y.  * a 

was  replaced  by  1.2  and 
b by  8.6.  * Yes 

55-B  3f  < X A X < 7f  * 

1. 2 < jc  A X < 8. 6. 

55- C Yes 

S5-D  No.  Since  ly  is  not  less 
than  ly,  ly  does  not 
satisfy  ly  < x.  * No. 
Since  4y  is  not  less  than 
4y,  4y  does  not  satisfy 
X < 4y.  * Yes.  Each 

rational  nuinber  of  arith- 
metic that  is  greater 
than  ly  and  less  than  4f- 
satisfies  both  ly  < x 
and  X < 4y. 

55-E  No  * Yes 

55- F 1.2  is  not  greater  than 
1.2.  8.6  is  not-  less 

than  8.6.  * The  set  of 

rational  numbers  of  arith- 
metic between  1.2  and  8.6 

55-G  6i-  < X < 2.  * No.  ei  is 

not  less  than  6y.  * No. 

2 is  not  less  than  2.  * 

No.  There  is  no  member 
of  Rg_  that  is  both  greater 
than  6y  and  less  than  2. 

55- H No  * No  Yes 

55-1  The  limits  of  {x  I ly  < 

X < 4f } are  ly  and  4y. 


5|-J 

5|-K 

54- L 


54-M 
54- N 


54-0 


54- P 
54- Q 


54- R 
54-'S 


54-  T 
54- U 


The  limits  of  {x  | Sf  < 

X < 7y  are  Sf  and  7y. 

The  limits  of  {x  | 1.2  < 
X < 8.6}  are  1.2  and  8.6. 
Yes  * By  the  bar  above 
the  picture  of  the  number 
line 

By  the  curved  stroke 
■through  the  dot  for 
point  ly  and  the  dot  for 
point  4y 


37 


012345678 

1.2 


/8.6 


012345678 


c was  replaced  by  4y  and 
6 by  6f.  * a was  replaced 

by  6.5  and  b by  7.2.  ^ 

Yes 

Yes.  Since  4y  is  equal  to 
4y,  4y  satisfies  4y  1 x, 
and  since  4y  is  less  than 
6y,  4y  satisfies  x ^ 6y.  * 
Yes.  Since  6y  is  greater 
than  4y,  6|-  satisfies 
4y  1 X,  and  since  6|-  is 
equal  to  6y,  6y  satisfies 
X ^ 6f. 

Yes  * Yes  * Yes  * Yes 
Any  number  less  than  4y 
does  not  satisfy  4y  ^ x. 

*■  Any  number  greater  than 
6y  does  not  satisfy  x ^ 6y. 
Yes 

The  sentence  6. 5 1 x ^ 7.  2 
expresses  the  same  condi- 
tion as  the  sentence 
6.5  ^ X A X 5 7.2. 

Yes  *■  Yes  * Yes 
Yes 

Yes.  a satisfies  both 


a ^ X and  X ^ 6.  b sat- 
isfies both  a 1 X and 
X 1 6.  * The  set  of  ra- 

tional numbers  of  arith- 
metic that  contains  a and 
b and  all  the  rational 
numbers  between  a and  b 

85-\l  The  limits  of  the  interval 
obtained  from  condition  D 
are  4^  and  6f.  The  limits 
of  the  interval  obtained 
from  condition  E are  6.5 
and  7.2. 

55-W  Yes  * By  the  bar  above 
the  picture  of  the  num- 
ber line 

55-X  By  the  vertical  stroke 
through  the  dot  for 
point  4y  and  the  dot  for 
point  6y 

55-Y 


0123456  7 8 


85-Z  No  * f and  y are  members 
of  the  interval. 

55-A 

55- B a was  replaced  by  5y 
and  b by  7y.  * a was 

replaced  by  2 and  b by 
8.  * Yes 

55-C  Yes  * No  * Yes  * Yes 

55-D  Yes 

55-E  Yes  * Yes  * No  * The  set 
of  rational  numbers  of 
arithmetic  that  contains 
2 and  all  the  rational 
numbers  between  2 and  8 

55-F  5|  and  * 2 and  8 

55- G 


012345678 


> 

012345678 
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31 


56- H 


56-1 


?6-J 


(x 

(x 

lx 

(x 

(x 

ix 

{x 

(x 

ix 

ix 

ix 

ix 

ix 

ix 

ix 


ix 

ix 

ix 

ix 

ix 

ix 

ix 

ix 

jr  own 


5 < X < 11}  * 

5 5 X ^ 11}  * 

5 1 ;c  < 11}  or 
5 < X 1 11} 

7.8  < X < 9.5}  * 
= 9.5}  * 
X < 9.5}  or 
7.8  < X 1 9.5} 

l^<  X <i}  * 
l^  = x^i}  * 

JL.  < 

I - 


7.8  1 < 


7.8 


tV<  " 


= X <i} 

. x^i} 
6|< 

6|  < 

.013 
.013 
.013 
.013 
162 


X < 12|}  * 

X ^ 12|} 

X < 12y}  or 

X 1 121-} 

< X < 

< < 

= X = 


099} 
.099} 
= X < .099} 
< 


X ^ .099} 
X < 204}  * 
X ^ 204}  * 
X < 204} 


.6 


< 

162  1 
162  1 
162  < X ^ 204} 


own 

6 and  4.8  * Closed 
.nterval  * 

4.8 


or 


4 


0 1 2 3 4 5 

•2  3.4  and  7.9  * Open 
interval  * 

7.9 


3.4 


4 — 

012345678 

56-3  2.2  and  6. 6 * Half-open 
interval  * 


012345678 


56-4  V and  ^ * Half-open 
interval  * 


0 1 2 3 4 5 


{n  I 3 = n < 6}  are  3 
and  6. 

56-12  The  union  of  two  given 
sets  is  a set  that  con- 


7 and  57  * Half-open 

tains  all  those  members, 

interval  * 

and  only  those  members, 

V 1/^  \ 

that  are  in  either  or 
both  of  the  given  sets. 

{72  1 2-|-  < 72  < 6}  contains 

-f F f 

012345678 

5 and  10  * Half-open 

all  the  members,  and  only 
the  members,  that  are  in 

interval  * 

either  or  both  of  the 

sets  {72  I 27  < 72  < 4}  and 
(n  I 3 = 72  < 6}. 

3 is  the  least  member  of 

" 1 ^ ^ } 

0123456789  10  11 

56-13 

47  and  9^  Open 

{72  1 3 = 72  < 6}  that  is 
also  contained  in  {72  | 

interval  * 

2-f  < 72  < 4}.  * No 

56-14 

56-15 

Yes 

The  intersection  of  two 

0123456789  10  11 

given  sets  is  a set  that 

5 and  7. 5 * Open 

contains  all  those  mem- 
bers, and  only  those 

interval  * 

members,  that  are  in  both 

/7.5 

given  sets.  {72  | 3 5 

72  < 4}  contains  all  those 
members,  and  only  those 

^ ^ 7 

012345678 

4.9  and  7 * Closed 

members,  that  are  in  both 
{72  1 2-7  < 72  < 4}  and 

interval  * 

{72  1 3 = 72  < 6}. 

56-16 

ih  \ 5.Q  ^ h i 9.5}  * 

ih  1 8 = A = 8.6} 

{y  1 If  = y < 5|}  * 

012345678  ^ 

56-17 

If  and  3|-  * Closed 

56-18 

{y  \ 2{<y<  31} 

1 1 < ^ < V)  * 

interval  * 

iz  \ 'i  < z < '-i) 

, 

56- 19 

{222  1 4 1 222  < 57}  * 

’ 1 • r — ^ 

{222  1 41  < 222  < 5} 

0 12  3 4 

56-20 

ix  1 98  < X 1 105}  * 

in  1 2-|-  < 72  < 4}  is  an 

56-21 

{x  1 100  1 X < 101} 

{6  1 ± < f,  < |}  * 

open  interval.  {72  | 

ib  1 1 < 6 ^ 1} 

3 = 72  <6}  is  a half-open 

interval.  * The  limits  of 
{n  I 2y  < 72  < 4}  are  27 
and  4.  The  limits  of 
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57-A  r - 81  = 11.  y 20.59. 
4|  s < 12.  a + 6|-  > 15. 
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57- B The  sentence  that  ex- 
presses condition  A in- 
cludes the  symbol  for 
equality.  * {IQj) 

57-C  A condition  for  in- 
equality * 20.59 

57-D  a condition  for  in- 
equality * Yes  * Yes  * 

No  * No  * 7| 

57- E A condition  for  in- 
equality * No  * Yes  * 

No  * 8| 

57- F Three  is  an  element  of 
the  solution  set  of 
X > 1.  * True  statement 

57-6  Nine  is  an  element  of 
the  solution  set  of 
7^9.  * True  statement 

57- H Four  tenths  is  an  ele- 
ment of  the  solution  set 
of.4<y<.6.  * False 

statement 

57- 1 Eleven  halves  is  an  ele- 
ment of  the  solution  set 
of.  2|  1 3 1 10.  * True 

statement 

55- A 2 is  approximately  equal 
to  ten 

55- B d is  approximately  equal 
to  fifty  and  five  tenths. 

55- C r is  approximately  equal 
to  three  and  one  half. 

55- D y is  approximately  equal 
to  thirteen. 

55- E 6 * 1 * The  absolute 

difference  of  7 and  6 is 
1.  According  to  the 
rule,  this  means  that  6 
is  a solution  of  x 7. 

55^  F 8 * 1 * Yes 

55-6  .9  * Yes  * Yes  * .9  * 

Yes 

55-H  .5  * .5  * Yes  * Yes 

55-1  Yes.  The  absolute  dif- 
ference of  7 and  6.99  is 


.01,  which  is  less  than 
1.  * Yes.  The  absolute 

difference  of  7 and  7.01 
is  .01,  which  is  less 
than  1. 

55-J  Yes  * Yes 

55- K Yes 

55-L  1.5  1.7 

59-M  No  ^ Neither  the  absolute 
difference  of  7 and  5.5 
nor  the  absolute  differ- 
ence of  7 and  8. 7 is 
equal  to  1 or  less  than 
1.  * No 

59-N  Yes  * The  solution  set 
of  X ^7  is  the  same  as 
the  solution  set  of 
6^xl8.  This  set  is 
the  set  that  contains  6 
and  8 and  all  the  ration- 
al numbers  between  6 and  8. 

59-0  6 and  8 * The  limits  of 

{x  1 6 ^ X ^ 8}  are  mem- 
bers of  the  interval. 

59- P Since  {x  | 6 ^ x ^ 8].  is 
.the  same  set  as 
{x  1 X *^7],  their  graphs 
are  the  same. 

59- A Subtract  .5  from  7.  * 

6.5  * Yes 

59-B  .5  * 7.5  * .5 

59-C  The  absolute  difference 
of  7 and  6.5  is  equal  to 
.5.  The  absolute  differ- 
ence of  7 and  7.5  is 
equal  to  .5. 

59- D .45  * .459  * Yes 

59- E Yes.  The  absolute  dif- 
ference of  7 and  6.9 
is  less  than  .5.  * Yes. 

The  absolute  difference 
of  7 and  7 is  less  than 
.5.  * Y'es.  The  absolute 

difference  of  7 and  7.35 
is  less  than  .5. 

59-  F Yes 


59-G  No  * The  absolute  dif- 
ference of  7 and  8 is 
greater  than  .5.  * No 

59-H  Yes.  {x  I X ^ 7]  is 
the  same  set  as 
{x  1 6.5  1 X 1 7.5). 

This  set  contains  6.5 
and  7.5  and  all  the  ra- 
tional numbers  between 
6.  5 and  7. 5. 

59-1  A closed  interval  *6.5 
and  7.5 

59- J Yes  * Different  limits 
were  used  to  determine 
the  solution  sets. 

99-K  Subtract  .1  from  7.  * 

Add  .1  to  7.  * 6.9  * 7.1 

99- L Yes  * Yes 

99-M  a closed  interval  * The 
limits  of  {x  I 6.9  ^ 

X =7.1)  are  members  of 
the  interval. 

99- N 



G12345678 
* Yes 

99-0  X 5 7.  X « , 7. 

99- P Z 

99-Q  To  find  the  least  num- 
ber that  is  a solution 
of  X k,  the  tolerance 
t is  subtracted  from  the 
given  number  k.  * k + t 


99- R 

Yes 

99- S 

X ** 

. 17. 

9/-T 

(x  1 

16.8 

= X ^ 17.2) 

9/-U 

RepL 

ace  k 

by  11  and  t 

by  4 

. * 1 

H 

■<3 

II  A 

II  A 

91 -y 

Yes, 

except  when  t is 

replaced  by  0 

On  your  own 

9M  False  statement 
91-2  True  statement 
91-3  False  statement 
9/-4  False  statement 
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5;- 5 
p;-6 
91-7 
91-Z 
9/- 9 
9;- 10 
9/- 1 1 

97-12 

9M3 

97-111 

97-15 

97-16 

97-17 

97-18 

97-19 

97-20 

97-21 

97-22 

97-23 


False  statement 
True  statement 
False  statement 
True  statement 
False  statement 


2.1' 


,6.1 
H > 


012345678 


97-  21^ 


2.5-, 


0123456789 


.8.6 

i4 


97-25 


8.5».  .,9.5 


0 2 4 6 8 10 


97-26 


2.6»m/2.8 


lltl4 


97-16  101| 
97-17  12| 
97-  18  18i 
97-19  17^0 
97-20  3^ 
97-21  1|| 
97-22  ll 
97-23  166|- 
97-2^1  121 
97-25  261 
97-26  91 
97-27  211 
97-28  29^ 
97-29  ^ 
97-30  l-Ll 


97-31  2i 
97-32  32^ 
97-33  2fi- 
97-34  5-H- 
97-35  1-f^ 


False  statement 

97-27 

97-36 

40l| 

.3 

* 3.7  and  4.3  * 

1-iTi , , 

/tV 

97-37 

34 

1 7 .v  ^ 4 

r 

\ 

97-38 

l-rk 

\X 

7 * 

43  and  57  * 

=t 1 

Oil 

3 

2 

97-39 

10 

[z 

1 43  1 2 1 57} 

97-40 

78-fV 

JL  * 

161  and  17-1  * 

97-28 

97-41 

130 

u 

I 161  1 X < 17I) 

97-42 

14|i 

4 * 

21  and  29  * 

-4= 

97-43 

{a 

1 21  1 a 1 29] 

0 1 1 ll  2 

3 

97-44 

34tV 

.5 

*2.5  and  3.5  * 

97-  45 

2649 

1 2.5  5 n 1 3.5] 

Keeping  skilful 

97-46 

11,  remainder  27 

1 * 

20  and  22  * 

97-1 

5 

6 

97-47 

5846 

{m 

1 20  = m = 22] 

97-2 

J. 

97-48 

55,432 

.6 

*8.4  and  9.6  * 

97-3 

37 

3 

97-49 

54,907 

{x 

1 8.4  ^ X ^ 9.6] 

97-4 

1 4 

1 5 

97-50 

3,  remainder  119 

.09 

* 1.41  and  1.59  * 

97-5 

1 1 

1 2 

97-51 

3,057,054 

{a 

1 1.41  ^ a 1 1.59] 

97-6 

1 9 

2 1 

97-52 

7006 

J.  * 
8 

70|-  and  7ll  * 

97-7 

1 1 

97-53 

851,088 

[b 

1 70i  ^ b ^ 711] 

97-8 

1 

1 

97-54 

2019 

10 

* 90  and  110  * 

97-9 

2 S 

2 

97-55 

78,636 

{7 

1 90  ^ 7 = 110] 

97-  10 

u 

1 

97-56 

7600 

.25 

* 3.75  and  4.25  * 

97-11 

3 

2 

97-57 

119,  remainder  51 

ix 

1 3.75  1x1  4.25] 

97-  12 

1 

1 6 

97-58 

191,563 

.05 

* .55  and  .65'* 

97-13 

4A 

97-  59 

205 

{m 

1 .55  1 m 1 .65] 

97-14 

lOi 

97-60 

71,478 

97-15 

It 

Lesson  115 

92-k  No  * Sentence  A contains 
placeholders.  A sentence 
that  contains  placehold- 
ers expresses  neither  a 
true  nor  a false  idea. 


92- B 

Three 

92- C 

Yes  * Yes 

92- D 

All  three 

of  them 

92- E 

X,  y , and 

z 

92-F 

Two  * Three  * Two 

92-G 

Replace  x 

by  4,  y by  2, 

and  3 by  6. 

93-H 

{(4,2,3), 

(4,2,6), 

(4,3,3), 

(4,3,6), 
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(4.5.3) ,  (4,5,6), 

(7.2.3) ,  (7,2,6), 

(7.3.3) ,  (7,3,6), 

(7.5.3) ,  (7,5,6)) 

93- \ 2 * 3 * 2 * 12 

93- Find  the  product  of  the 
number  of  members  in  Q, 
the  number  of  members  in 
V,  and  the  number  of  mem- 
bers in  V.  The  product 
you  obtain  is  the  number 
of  ordered  triples  whose 
first  components  are  mem- 
bers of  Q,  whose  second 
components  are  members 
of  V,  and  whose  third 
components  are  members 
of  W. 

93-  K Statements  C and  E * 

{(4,2,3),  (4,3,3)) 

9J^-k  Yes  * Yes  * No 
5^-B  Three  * {{x,y,z}  | 

xeNAyeNA^eN) 

9^.-0  An  infinite  set  * N is 
an  infinite  set.  There- 
fore, the  set  of  ordered 
triples  formed  from  N is 
an  infinite  set. 

9|-D  X + y + z = 12.  X + 
y < 7.  y = 3.  * The 

connective  "and" 

9^-E  There  are  three  variables 
in  condition  A and  the 
universe  is  a set  of 
ordered  triples. 

94.-?  The  connective  "and" 

means  that  each  solution 
of  the  compound  condition 
must  satisfy  each  of  the 
simple  conditions  that 
make  up  the  compound 
condition. 

94-  (3  y = 3. 

94.-H  3 * An  infinite  set 
94,-\  X + y < 7. 

94-J  Yes  * 0,  1,  2,  3 


94-K  0,  1,  2,  3 * 3 is  the 
only  solution  of  y = 3 
and  y is  the  second  com- 
ponent of  ix,y,z). 

94-L  9 * 8 * 7 * 6 * Yes 
94-M  9 

94-H  8 

94-0  (2,3,7)  and  (3,3,6) 

94- P  {(0,3,9),  (1,3,8), 

(2,3,7),  (3,3,6))  * Yes 

95-  k Condition  F is  made  up 

of  three  simple  condi- 
tions and  the  connective 
"and. " * 3 

95-B  {{x,y,z)  1 X e N A 

y e N A 3 e N) 

95-0  y < 4. 

95-0  The  second  component  is 
less  than  4.  * An  infi- 

nite set 
S5-E  5 Yes 
95- F 4 * Yes 

95- G When  y is  replaced  by  2 
and  X is  replaced  by  3, 
both  y < 4 and  x + y = 5 
become  true  statements.  * 
When  y is  replaced  by  3 
and  X is  replaced  by  2 
both  y < 4 and  x + y = 5 
become  true  statements. 
95-H  No  * No  * No 
95-1  0 * 0 * Yes 

95-J  {(2,3,0)) 

On  your  own 

95-1  (10:15  P.M. , 9:15  P.M. , 

8:15  P.M.) 

95-2  (4|-  ft.,  7 ft.,  5|  ft.) 

95-3  (4,5,1) 

95-4  No  * Two  ordered  triples 
are  the  same  only  if 
their  first  components 
are  the  same,  their  sec- 
ond components  are  the 
same,  and  their  third 
components  are  the  same. 
95-5  (2,4,6) 


95-6  (5,10,15) 

95- 7  (1-^,  3,  4|) 

96- S  (^,i|),  or  (1,^2) 

95-9  (.25,.  50,.  75) 

95-10  (15  , 30,45) 

95-11  {(2.5, .3, 4),  (2.5, .3,. 25), 
(2.5), .1,4),  (2.5, .1, .25), 
(3.4, .3,4),  (3.4, .3, .25), 
(3.4, .1,4),  (3.4,.!,. 25)) 
95-  12  2(2.5)  + 3(.3)  - 4 < 5.  T 
2(2.5)  + 3(.3)  - .25  < 5. 
2(2.5)  + 3(.l)  - 4 < 5.  T 
2(2.5)  + 3(.l)  - .25  < 5. 
2(3.4)  3(.3)  - 4 < 5.  T 

2(3.4)  3(.3)  - .25  < 5. 

2(3.4)  -t-  3(.l)  - 4 < 5.  T 
2(3.4)  + 3(.l)  - .25  < 5. 
95-13  2.5  + .3  + 4 = 6.8.  T 

2.5  + .3  + .25  = 6.8. 

2.5  + .1  4 = 6.8. 

2.5  + .1  .25  = 6.8. 

3.4  + .3  + 4 = 6.8. 

3.4  .3  + .25  = 6.8. 

3.4  + .1  4 = 6.8. 

3.4  + .1  + .25  = 6.8. 

95-1*1  125 
95-15  {(3,9,1)) 

95^16  {(5,0,2),  (5,1,2), 

(5.2.2) ) 

95-17  {(0,0,4),  (0,1,3), 

(0,2,2),  (0,3,1), 

(0,4,0),  (1,0,3), 

(1.1.2) ,  (1,2,1), 

(1.3.0) ,  (2,0,2), 

(2.1.1) ,  (2,2,0), 

(3,0,1),  (3,1,0), 

(4,0,0)) 

95-18  {(2,0,0),  (1,0,0), 

(1,0,1),  (1,1,0), 

(0,0,0),  (0,0,1), 

(0,1,0),  (0,1,1)) 

95-19  {(4,1,0),  (4,1,1), 

(5,0,0),  (5,0,1)) 

95-20  {(0,0,5),  (0,1,4), 

(0,2,3),  (0,3,2), 

(1,0,5),  (1,1,4), 
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(1.2.3) ,  (2,0,5), 

(2.1.4) ) 

Checking  up 
Test  116 

9^-1  r < s A s < t . 

96-2  The  idea  of  "approxi- 
mately equal  to" 

96’- 3 Closed  interval  * y and  y 
96-^■  Half-open  interval  *2.5 
and  7.6 

96-5  Half-open  interval  * 50 
and  51 

96-6  Closed  interval  * 2j  and 

96-7  Open  interval  * 4.9  and 
5.7 

96-8  Closed  interval  * 3y  and 

96-9  Closed  interval  * 8.5 
and  9.5 

96-10  Open  interval  * and 

I 

7 I 3 

96-11  8 

96-12  I and  2| 

96- 1 3 Neither 
96- \n  4.5  and  4.7 
96- 1 5 2-|  and  3y 
96-16  I 

96-17  {x  I 2.6  1 X 1 3.4] 

96-18 


96-19  {x  1 11  < y ^ 2} 

96-20  Half-open  interval  * ly 
and  2 
Test  117 
96-21  120 

96-22  {(0,0,3),  (0,1, .2), 
(0,2,1),  (0,3,0), 
(1,0,2),  (1,1,1), 
(1,2,0),  (2,0,1), 

(2,1,0),  (3,0,0)) 

96-23  {(0,3,0),  (0,3,1)) 


96-24  {(0,6,0),  (1,6,6), 
(2,6,12),  (3,6,18)) 

96- 25  {(8,0,0),  (7,1,0), 

(6.2.0) ,  (5,3,0), 

(4.4.0) ) 

Lesson  I 16 

97- A  (Column  1)  No 

97-B  (Column  1)  27  * The  num- 
ber of  feet  of  copper 
tubing  Mr.  Ames  had  after 
he  bought  27  ft.  more 

97- C (Column  ,1)  x +27  refers 
to  the  number  of  feet  of 
copper  tubing  Mr.  Ames 
had  after  he  bought  the 
27  feet  more.  The  prob- 
lem states  that  this 
amount  of  tubing  is  less 
than  401  feet. 

97- D (Column  1)  Each  non-zero 
rational  number  of  arith- 
metic that  satisfies 
X + 27  < 40l  must  be  less 
than  ISj.  The  symbols 
{x  1 X + 27  < 401)  and 
{x  1 X < 131)  are  both 
standard  descriptions  of 
the  solution  set  of  the 
condition  x + 27  < 401. 
The  sets  represented  by 
{x  1 X + 27  < 401)  and 
(x  1 X < 131)  contain 
the  same  members. 

97- E (Column  1)  No.  Since  0 
is  not  a member  of  the 
universe,  it  cannot  be 
a member  of  the  solution 
set.  * You  cannot  name 
the  least  member  of  the 
solution  set  of 
X + 27  < 401. 

97- F (Column  2,  top)  Yes 

97- A (Column  2)  n - 5.25  re- 
fers to  the  amount  of 
money  Sam  had  left  after 


he  spent  $5.25.  The 
problem  tells  you  that 
this  amount  of  money  is 
greater  than  $20.00  * 

The  amount  of  money  Sam 
had  before  he  spent  $5.25 

97- B (Column  2)  The  problem 
states  that  the  amount 
of  money  Sam  had  before 
he  spent  $5.25  was  less 
than  $30.00. 

97- C (Column  2)  Yes 

97- D (Column  2)  You  can  use 
n - 5. 25  = 20.00  to  help 
you  find  the  members  of 
Rg_  that  satisfy  n - 

5.25  > 20.00.  Since 

25. 25  satisfies  n - 

5.25  = 20.00,  each  num- 
ber that  satisfies 

n - 5.25  > 20.00  must  be 
greater  than  25.25. 
Therefore,  {n  | n > 25.25) 
contains  those  numbers, 
and  only  those  numbers, 
that  satisfy  n - 

5.25  > 20.00. 

97- E (Column  2)  No  * Only 
those  members  of 
{n  I n > 25.25)  that  are 
less  than -30. 00  satisfy 
n < 30.00. 

97- F (Column  2,  bottom)  Yes  * 
in  1 25.25  < n < 30.00) 
contains  those  members, 
and  only  those  members, 
of  Z that  satisfy  both 
n - 5. 25  > 20.00  and 
n < 30.00. 

96- G (Column  1)  It  is  an  open 
interval  in  Rg_.  The 
limits  are  not  members 
of  the  interval.  * 

25.25  and  30.00.  An  open 
interval  is  the  set  of 
all  members  of  R^^  between 
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two  given  numbers.  The 
two  given  numbers  are  the 
limits  of  the  interval. 

In  this  case,  all  the 
members  of  Rg_  between 
25.25  and  30.00  satisfy 
r;  - 5.25  > 20.00  A 
n < 30.  00. 

95-H  (Column  1)  Yes  * No.  Only 
those  solutions  given  in 
hundredths  would  be  sen- 
sible answers  because  of 
the  monetary  system. 

95-1  (Column  1)  Yes.  25.26  is 
the  least  number  in  hun- 
dredths that  is  greater 
than  25.25.  * 29.99 

95- A No  . 

95- B No 

95- C The  number  of  hits  the 
two  boys  made  together 

95-D  X + y refers  to  the  number 
of  hits  the  boys  made 
together.  The  problem 
states  that  the  total  num- 
ber of  hits  is  less  than 
4.  * Two 

95-E  \vTien  a condition  contains 
two  variables,  a replace- 
ment must  be  made  for 
each  variable  in  order 
to  obtain  a statement. 
Since  the  variables  occur 
in  a special  order,  the 
replacement  must  also 
occur  in  a special  order. 
You  know  that  a pair  of 
objects  that  occur  in  a 
special  order  is  an 
ordered  pair.  * The  solu- 
tion set  of  the  condition 
consists  of  all  members 
of  the  universe  that 
satisfy  the  condition. 
Since  the  solution  set 
is  a subset  of  the  uni- 


verse and  is  a set  of 
ordered  pairs,  the  uni- 
verse must  be  a set  of 
ordered  pairs. 

95-F  3 * 0,  1,  2,  3 
95-G  (Column  2) 


(0,3),  (1,0),  (1,1), 

(1,2),  (2,0),  (2,1), 

(3,0)) 

95-H  (Column  2)  The  number  of 
hits  Nick  made  * The  num- 
ber of  hits  Scott  made 

95-1  (Column  2)  If  Nick  made 
1 hit,  Scott  made  0 hits, 
1 hit,  or  2 hits.  If 
Nick  made  2 hits,  Scott 
made  0 hits  or  1 hit. 

If  Nick  made  3 hits, 

Scott  made  0 hits. 

99- J No 

99-K  No 

99-L  The  number  of  boys 

and  girls  who  are  on  the 
staff  of  the  school  news- 
paper 

99-M  a + b refers  to  the 

number  of  boys  and  girls 
who  are  on  the  staff. 

The  problem  states  that 
there  are  fewer  than  9 
boys  and  girls  on  the 
staff. 

99-N  The  problem  states  that 
the  number  of  girls  on 
the  staff  is  less  than 
the  number  of  boys. 

Since  a is  a variable  for 
the  number  of  girls  on 


99-0 

99-P 


99-0 


99-R 

99-S 


99-T 


99-A 
99- B 
99- C 


the  staff  and  6 is  a 
variable  for  the  number 
of  boys,  a < b.  and  not 
b < a,  is  another  simple 
condition  for  the  problem. 
Yes 

Yes  * The  set  whose  mem- 
bers are  all  ordered 
pairs  {a,b)  such  that  a 
is  an  element  of  C and  b 
is  an  element  of  C 
The  numbers  from  1 
through  7 are  the  only 
members  of  C that,  when 
used  to  replace  a in 
a + b < Q,  give  conditions 
that  can  be  satisfied  by 
members  of  C.  * 


Twelve 

{(1,2),  (1,3),  (1,4), 

(1.5) ,  (1,6),  (1,7), 
(2,3),  (2,4),  (2,5), 

(2.6) ,  (3,4),  (3,5)) 

If  there  is  1 girl  on 
the  staff,  there  are  2, 

3,  4,  5,  6,  or  7 boys. 

If  there  are  2 girls  on 
the  staff,  there  are  3, 

4,  5,  or  6 boys.  If 
there  are  3 girls  on  the 
staff,  there  are  4 or  5 
boys. 

No 

No 

The  problem  states  that 
Jane  has  35  more  stamps 
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than'  Beverly.  This  means 
that  when  you  subtract 
the  number  of  stamps  Bev- 
erly has  (m)  from  the 
number  of  stamps  Jane  has 
in),  the  difference  is 
equal  to  35. 

99-D  Yes  * Yes  * The  problem 
states  that  Beverly  has 
more  than  145  stamps  but 
fewer  than  150  stamps. 

This  means  that  145  is 
less  than  the  number  of 
stamps  Beverly -has  (m), 
and  the  number  of  stamps 
Beverly  has  (m)  is  less 
than  150.  Remember  that 
the  sentence  145  < m < 150 
expresses  the  same  condi- 
tion as  the  sentence 
145  < m A m < 150. 

99-E  Yes 

99-?  {(ra.n)  I m e N A n e N} 

100-Gi  146,  147,  148,  and  149  * 
146,  147,  148,  and  149  * 


m 

146 

147 

148 

149 

n 

181 

182 

183 

184 

JOO-H  Each  ordered  pair  that 
satisfies  n - m = 35  a 
145  < m < 150  must  have  a 
first  component  that  is 
between  145  and  150,  and 
a second  component  that  is 
35  greater  than  its  first 
component.  The  ordered 
pairs  named  in  the  chart 
meet  both  of  these  require- 
ments. 

100-\  {(146,181),  (147,182), 

(148,183),  (149,184)} 

100-<}  If  Beverly  has  146  stamps, 
Jane  has  181.  If  Beverly 
has  147  stamps,  Jane  has 
182.  If  Beverly  has  148 


stamps,  Jane  has  183. 

If  Beverly  has  149 
stamps,  Jane  has  184. 

100-K  No 

JOO-l  No 

100-H  The  number  of  stoves  and 
refrigerators  that  were 
installed 

100-H  Yes  * The  number  of  stoves 
and  refrigerators  in- 
stalled last  year  (x  + y) 
is  equal  to  7. 

lOO-O  X = 3.  * X,  not  y,  is  the 

variable  for  the  number 
of  stoves  that  were 
installed. 

100-?  Yes 

lOO-Q  The  universe  for  (x,y) 

must  be  a set  of  ordered 
pairs.  5 is  not  an  or- 
dered pair.  *■  Yes  * 

{(x,y)  I X e C A y e C] 

100-K  The  first  component  must 
be  equal  to  3 or  greater 
than  3. 

JOO-S  Neither  1 nor  2 satisfies 
X = 3.  * If  a number 

greater  than  6 is  used 
as  a replacement  for  x 
in  X + y =7,  the  condi- 
tion obtained  cannot  be 
satisfied  by  a member  of 
C.  * 


X 

3 

4 

5 

6 

y 

4 

3 

2 

1 

100-T  {(3,4),  (4,3),  (5,2), 

(6,1)1 

lOO-U  If  3 new  stoves  were  in- 
stalled, 4 new  refrig- 
erators were  installed. 
If  4 new  stoves  were  in- 
stalled, 3 new  refriger- 
ators were  installed. 

If  5 new  stoves  were  in- 


stalled, 2 new  refriger- 
ators were  installed. 

If  6 new  stoves  were  in- 
stalled, 1 new  refriger- 
ator was  installed. 

100-k  Yes 

100- i  ~(x  = 3). 

101- 0  Yes 

101-D  {(0,5),  (1,4),  (2,3), 

(3,2),  (4,1),  (5,0)1 
101-E  The  first  component  of 
each  ordered  pair  that 
satisfies  x + y = 5 a 
Mx  = 3)  can  be  any 
member  of  N except  3.  * 

Five 

101-?  {(0,5),  (1,4),  (2,3), 

(4,1),  (5,0)1  * Yes 

On  your  own 

101-\  X,  number  of  tulip  bulbs 
Mr.  Butler  had  in  his 
garden  before  he  planted 
the  48. 

X + 48  < 200. 

{1,  2,  3,  ...,  1511. 

From  1 through  151  tulip 
bulbs 

101-2  X.  area  of  Puerto  Rico 
in  square  miles. 

4411  - X = 976. 

{34351.  3435  sq.  mi. 

101-Z  X,  amount  of  money  Sally 
has  now. 

X < 25.00  A 
X + 10  > 32.50. 

{x  I 22.50  < X < 25.001. 
Between  $22.50  and  $25.00 
101-^  X,  amount  of  wire  Paul 
used. 

6^  - X < iy  A X < 6y. 

{x  I 5i  < X < 6^1. 

Between  5y  ft.  and  6y  ft. 
of  wire 

101-S  X,  number  of  place  mats' 
Sandy  made. 

y,  number  of  place  mats 
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Marcia  made. 

X + y < 6. 

U = { (x, y ) 1 X e C A 

y e 0. 

{(1,1),  (1,2),  (1,3), 
(1,4),  (2,1),  (2,2), 

(2.3) ,  (3,1),  (3,2), 
(4,1)}. 

I Each  member  of  the  solu- 

tion set  can  be  used  to 
i obtain  an  answer.  The 

! answer  obtained  from 

(2.3)  is:  Sandy  made  2 
place  mats  and  Marcia 

I made  3 place  mats. 

101-^  X,  number  of  tickets  Kay 
sold  for  the  first  per- 
formance. 

y,  number  of  tickets  Kay 
sold  for  the  second  per- 
formance. 

x+y=15Ax^7. 

U = ((x.y)  I X e C A 
y e C}. 

{(7,8),  (8,7),  (9,6), 
(10,5),  (11,4),  (12,3), 
(13,2),  (14,1)1. 

From  1 through  8 tickets 

101-1  X,  number  of  typewriters 
the  company  bought, 
y,  number  of  typewriters 
the  company  had  after 
they  bought  more. 
35+x=y  Ax^5. 
u = {(x.y)  1 X e c A 
y e C). 

{(1,36),  (2,37),  (3,38), 
(4,39),  (5,40)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answfer.  The 
answer  obtained  from 
(3,38)  is:  The  Peerless 
Letter  Service  bought  3 
typewriters  and  then  had 
S8  typewriters  in  all. 


iOl-8  X,  number  of  boys'  govms 
ordered. 

y,  number  of  girls'  gowns 
ordered. 

X + y = 427  A 
200  < y < 215. 

U = {(x.y)  1 X e N A 
y e N}. 

{(226,201),  (225,202), 
(224,203),  (223,204), 
(222,205),  (221,206), 
(220,207),  (219,208), 
(218,209),  (217,210), 
(216,211),  (215,212), 
(214,213),  (213,214)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer.  The 
answer  obtained  from 
(226,201)  is  226  boys' 
gowns  and  201  girls' 
gowns. 

101-^  X + y = 6886  A 
X - 2829  = 1238. 

U = {(x.y)  1 X e N A 
y e N}. 

{(4067,2819)'} 

101- \0  y - X = 8 A 

Mx  + 2 > 6). 

U = {(x.y)  1 X e N A 
y e N}. 

{(0,8),  (1,9),  (2,10), 
(3,11),  (4,12)} 

Lesson  1 17 

102- k  The  number  of  miles  that 

is  the  distance  between 
the  two  airports  * The 
number  of  minutes  it  takes 
the  helicopter  to  fly  the 
16  miles 

102-^  Since  the  first  component 
of  16/9  refers  to  a num- 
ber of  miles,  the  first 
component  of  the  rate 
pair  you  are  to  find  must 


also  refer  to  a number  of 
miles.  * Since  the  second 
component  of  16/9  refers 
to  a number  of  minutes, 
the  second  component  of 
the  rate  pair  you  are  to 
find  must  also  refer  to  a 
number  of  minutes. 

102-Z  The  sentence  that  ex- 
presses the  condition 
16/9  x/60  includes  the 

symbol  for  equivalence 
('^).  The  condition 
16/9  '^x/60  means  that 
the  rate  pair  x/60  is 
equivalent  to  the  rate 
pair  16/9. 

102- d  Yes 

103- L  9x  has  been  multiplied  by 

j.  You  know  that  y is  the 
reciprocal  of  9 because 
the  product  of  9 and  j 
is  1. 

103-?  The  associative  property 
of  multiplication 
103-^  Yes 
103-W  106|  * Yes 

103-\  1061  * 106f  * Yes 
103-^  {106f} 

103-Y.  The  number  of  students 

enrolled  in  summer  classes 
last  summer 
103-1  31 

103-\^  Yes.  A per  cent  is  a 

rate  pair  that  represents 
a comparison  and  that  has 
a second  component  of  100. 
* The  comparison  of  the 
number  of  students  that 
was  the  increase  in  en- 
rollment with  each  100. 
students  enrolled  in  sum- 
mer classes  last  summer 
103-^  It  is  the  first  compon- 
ent. * Since  the  first 
component  of  31/100  refers 
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to  the  increase  in  enroll- 
ment, the  first  component 
of  the  rate  pair  you  are 
to  find  must  also  refer 
to  the  increase  in  enroll- 
ment. * The  number  of 
students  enrolled  in  sum- 
mer classes  last  summer 

J04,-0  It  is  equivalent  to  31/100. 
Yes  * {500} 

10^- Q 500  students 

lOJf-k  Yes 

10^- B No  * A rate  whose  first 
component  refers  to  the 
total  length  of  the  3 
portages  and  whose  second 
component  refers  to  the 
number  of  portages 

10^-C  An  average  is  the  first 
component  of  a rate  pair 
whose  second  component  is 
1.  For  the  problem  in  D4, 
the  average  distance  por- 
taged per  one  portage  is 
equivalent  to  the  total 
distance  portaged  per  3 
portages. 

104,-d  y is  a variable  for  the 
total  length  of  the  por- 
tages. The  problem  states 
that  the  lengths  of  the 
portages  were  130  yd. , 

174  yd. , and  212  yd.  This 
means  that  the  total 
length  of  the  3 portages 
is  equal  to  the  sum  of 
120,  174,  and  212.  * y. 

and  not  ar,  is  the  variable 
for  the  total  length  of 
the  portages. 

In  order  to  find  the  aver^ 
age  length  per  portage, 
you  must  first  find  the 
total  length  of  the  three 
portages.  This  means  that 
both  of  the  simple  condi- 


tions, x/1  y/3  and 

y = 120  + 174  + 212,  must 
be  satisfied  to  obtain  an 
answer  to  the  problem. 
Therefore,  the  connective 
"and"  is  used  in  the  com- 
pound condition  for  the 
problem. 

lOk-E  506 
168|- 

101,-B  {(168|-,506)} 

lOI^A  leef  168|  is  the  re- 
placement for  X that  sat- 
isfies the  condition 
xjl  506/3.  The  problem 
asks  you  to  find  the  aver- 
age length  per  portage. 
Since  x,  not  y,  is  the 
variable  for  the  average 
length,  168-§-  is  used  to 
get  the  answer  to  the 
problem. 

The  average  length  per 
portage  vras  I683-  yd. 

i05-K  1 * Yes 

Since  the  first  component 
of  5/1  refers  to  a number 
of  correct  answers,  the 
first  component  of  each 
rate  pair  that  is  equi- 
valent to  5/1  must  also 
refer  to  a number  of  cor- 
rect answers. 

105-M  The  number  of  incorrect 
answers  Linda  had 

105-^  The  rate  pair  5/1  repre- 
sents the  comparison  of 
the  number  of  correct  an- 
swers with  the  number  of 
incorrect  answers.  Since 
the  rate  pair  x/y  repre- 
sent the  same  comparison 
as  the  rate  pair  5/1,  x/y 
is  equivalent  to  5/1. 

The  problem  states  that 
Linda  had  at  most  20  cor- 


rect answers.  The  words 
"at  most  20"  mean  equal 
to  20  correct  answers  or 
less  than  20  correct  an- 
swers. * X refers  to  the 
number  of  correct  answers 
Linda  had.  The  problem 
states  that  Linda  had  at 
the  most  20  correct 
answers.  This  means  that 
X is  equal  to  20  or  less 
than  20.  * x,  not  y, 

refers  to  the  number  of 
correct  answers  Linda  had. 

105-?  Yes.  A proportional 
relation  is  a set  of 
ordered  pairs  in  which 
each  member  is  equivalent 
to  each  of  the  other  mem- 
bers. {5/1,  ...}  contains 
these  members,  and  only 
those  members,  that  are 
equivalent  to  5/1.  * An 

infinite  set 

There  are  infinitely  many 
members  of  {5/1,  ... }. 
Examples  are  10/2,  15/3, 
20/4,  25/5,  and  30/6. 

Yes 

105-R  5/1,  10/2,  15/3,  and  20/4 

105-S  {5/1,  10/2,  15/3,  20/4} 

105-T  The  problem  asks  you  to 

find  the  number  of  incor- 
rect answers  Linda  had. 
y is  the  variable  for  the 
number  of  incorrect  an- 
swers Linda  had  and  is  the 
second  component  of  each 
solution  of  5/1  x/y  A 
a:  ^ 20. 

105- \i  1,  2,  3,  or  4 incorrect 

answers 

106- A  Yes 

106-B  Since  the  first  component 
of  7y/l  refers  to  an 
amount  of  money  the 
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monthly  payment  can  be, 
the  first  component  of 
each  rate  pair  that  is 
equivalent  to  tt/I  must 
also  refer  to  an  amount 
of  money  that  the  monthly 
payment  can  be.  * 126 

106-C  The  problem  asks  what 

amount-  of  $126  Mr.  Owen 
will  have  to  pay  each 
month  if  he  pays  jy  of  the 
amount  of  the  bill  each 
month.  The  rate  pair  qy/l 
represents  the  comparison 
of  the  part  of  a dollar 
with  each  one  dollar  of  the 
bill.  The  rate  pair  x/126 
represents  the  same  compari- 
son and  is  equivalent  to 

tV/I- 

106-^  The  comparison  of  Mr. 

Owen's  monthly  payment  of 
y of  a dollar  with  each 
one  dollar  of  the  amount 
of  the  bill 

106-E  The  rate  pair  y/l  repre- 
sents the  comparison  of 
an  amount  of  money  Mr. 

Owen's  monthly  payment  can 
be  with  each  one  dollar 
of  his  total  bill.  The 
total  amount  of  Mr.  Owen's 
monthly  payment  (x)  is  tne 
first  component  of  a rate 
pair  that  has  a second  com- 
ponent of  126  (the  total 
amount  of  the  bill)  and 
that  is  equivalent  to  y/l. 

J06-F  Yes  * Mr.  Owen  has  a choice 
of  two  payments.  He  can 
pay  either  qy  of  the  total 
amount  or  he  can  pay  y of 
the  total  amount.  He  will 
make  only  one  payment. 

Since  each  number  that  sat- 
isfies either  7V/I  x/126 


or  y/1  x/126  can  be  used 

to  get  an  answer  to  the 
problem,  the  connective 
"or"  is  used  in  the  com- 
pound condition  for  the 
problem  in  D7. 

106-Q  The  union 
106-H  10|,  or  10.50  * 42 

i06-\  {10|,  42},  or  {10.50,  42} 

}06-\i  Mr.  Owen's  monthly  pay- 
ment can  be  either 
$10.50  or  $42. 

On  your  own 

106-\  X,  amount  of  money  that 
was  the  regular  price  of 
the  stove. 

25/100  'v  94.75/x. 

U = {x  I X e Z}. 

{379}.  $379 

J06-2  X.  number  of  times  as 

many  slices  of  bread  in 
a loaf  as  is  the  daily 
requirement. 

26/3  ^ x/1. 

U = {x  ! X e Z}. 

{8-y}.  8y  times 
106-^  X,  number  of  Mr. 

Winthrop's  commission. 
4/100  x/750. 

U = {x  I X e Z}. 

{30}.  $30 

106- ^  X,  fraction  the  number  of 

science  fiction  books 
John  read  was  of  the  num- 
ber of  these  books  Allen 
read. 

18/24  'v  x/1. 

U = {x  1 X e Z}. 

{y}.  The  number  of 
science  fiction  books 
that  John  read  was  y of 
the  number  of  these  books 
that  Allen  read. 

107- S  X,  number  of  golf  balls 

Dave  can  buy. 

.75/1  /V  5.00/x. 


U = {x  1 X e Z}. 

{6|-}.  6 golf  balls 

107-B  X,  number  of  hours  it 

takes  to  travel  between 
Elmwood  and  Greenvale. 
60/1  175/ X V 

75/1  'v  i^^/x. 

U = {x  1 X e Z}. 

{2yy,  2y}.  It  takes 
either  2-|y  hr.  or  2y  hr. 
to  travel  from  Elmwood  to 
Greenvale  by  train. 

107-1  X,  first  component  of  the 
per  cent  of  decrease  in 
the  cost  of  Doug's  auto- 
mobile insurance, 
y,  amount  of  money  the 
cost  of  his  insurance 
decreased. 
x/100  ^ y/150  A 
150  - 120  = y. 

U = {(x.y)  I X e Z A 
y s Z} . 

{(20,30)}.  20/» 

i07-8  X,  amount  of  discount 
Karen  receives. 

25/100  ~ x/12  V 
15/100  ^ x/12. 

U = (x  1 X e Z}. 

{3.00,  1.80}.  It  is 
possible  for  Karen  to 
receive  a discount  of 
either  $3.00  or  $1.80. 
;07-9  X.  amount  of  Mr.  Rush's 
yearly  take-home  pay. 

523.  45/1  'v  x/12. 

U = {x  I X e Z}. 
{6281.40}.  $6281.40 

707-10  X,  number  of  stamps  Tom 
gave  away. 

y,  number  of  stamps  Tom 
gave  Jim. 

y/1  y/x  A y = 10. 

U = {(x,y)  1 X e Z A 
y e Z}. 

{(x,y)  I y/1  ~ y/x  A 
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II  A 

s 

02 

'r^ 

V II 

; 07- 115 

2.95 

You  cannot  tabulate  the 

Keeping  skilful 

107-^0 

.111 

solution  set  of  y/l 

107-\  i 

107-W7 

18.5711 

y/x  A y ^ 10.  You  should 

107-2  ^ 

107-^Z 

. 136620 

assume  that  Jim  did  not 

107-Z 

707-49 

2. 778 

give  away  a fraction  of  a 

107-%  tit 

707-50 

153.3 

stamp.  Therefore,  the 

J07-^  Yo^ 

707-51 

.0937 

only  members  of  the  uni- 

107-Z  ToVo 

707-52 

4.186 

verse  that  you  can  use  to 

107-1  V 

707-53 

72.58 

get  sensible  answers  to 

107-Z  1 

707-54 

667.1 

the  problem  and  that  also 

107-Z  ^ 

707-55 

Hi 

satisfy  the  condition  are 

107-\0  toHo 

107-S0 

11t 

(3,1),  (6,2),  (9,3), 

107-\  \ VoV 

107-01 

51 

(12,4),  (15,5),  (18,6), 

107-\1  tV 

707-58 

2'9o‘ 

(21,7),  (24,8),  (27,9), 

107-\Z 

707-59 

17if 

and  (30,10).  Each  of 

107-\'^  tV 

707-60 

_L 

34 

these  ordered  pairs  can 

107-\^  Vo 

707-61 

23riV 

be  used  to  obtain  an  an- 

107-\^  A|J. 

707-62 

5 

swer  to  the  problem.  The 

107-\1  .65 

107-OZ 

2-iV 

answer  obtained  from 

107-\Z  .4 

707-64 

17 

(18,6)  is:  Tom  gave  18 

107-\Z  5.2 

7 07-65 

4-iV 

stamps  away  and  he  gave 

107-10  13.5 

107- SO 

18Vr 

6 of  these  stamps  to  Jim. 

107-1\  .75 

107-01 

56H 

107-\  \ X.  length  in  inches  of  the 

107-21  .375 

707-68 

53V 

curtains  before  she  washed 

107-2Z  7.25 

them. 

107-2^  .9 

Lesson  118 

y,  length  in  inches  of  the 

107-2^  .36 

108-k 

No 

curtains  after  she  washed 

1 07-20  .84 

108-0 

22i  lb.  * The  problem 

them. 

107-21  .013 

states  that  the  total 

3/100  'v  2>yx  A X - 3i  = y. 

107-20  10.5 

weight  of  the  three  fish 

U = { (x,y)  1 X e Z A 

107-20  .66 

was  227  lb.  This  means 

y e Z}. 

107-ZO  .15 

that  the  sum  of  the  weights 

{(108y, 1057V) ).  105tV  in. 

107-Z\  .039 

of  the  pike  (x),  of  the 

107-\2  3/5  x/y  A y - X = 12. 

107-Z2  .002 

bass  (y),  and  of  the  cat- 

U  = {(x,y)  1 X e Z A 

107-ZZ  93.6 

fish  (z)  is  equal  to  22j. 

y e Z). 

107-Z^  5.467 

108-0 

The  problem  states  that 

{18/301 

107-ZS  .0325 

the  pike  weighed  I7  times 

107-\Z  20/100  '-x/y  AX  t 12. 

107-Z0  1.8 

as  much  as  the  bass. 

U = {(x,y)  1 X e Z A 

107-Zl  1.05 

"I7  times"  means  I7 

y e Z}. 

107-Z8  .637 

compared  with  1.  * Yes 

Since  you  cannot  tabulate 

107-ZO  1.7390 

108-0 

The  first  component  of 

the  solution  set  of  this 

107-'i0  .53600 

x/y  refers  to  the  number 

condition,  you  can  give  a 

107-'i\  20.395 

of  pounds  the  pike  weighed. 

standard  description  of 

107-^2  .0289 

The  second  component  of 

the  solution  set. 

107-'i3  18.95 

x/y  refers  to  the  number 

{(x.y)  1 20/100  ^x/y  A 

107-^^  7.2 

of  pounds  the  bass  weighed. 

42 
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108-^  ly/l  represents  the  com- 
! parison  of  the  number  of 

I pounds  the  pike  weighed 

with  the  number  of  pounds 
the  bass  weighed,  x/y 
represents  the  same  com- 
parison as  ly/l  cind  is 
equivalent  to  Ij/l. 

108-f  15  lb.  * The  problem 
states  that  the  pike 
weighed  15  lb.  less  than 
the  total  weight  of  the 
three  fish.  This  means 
that  when  the  weight  of 
the  pike  (x)  is  subtracted 
from  the  total  weight  of 
the  three  fish  (22y),  the 
difference  is  equal  to  15. 
1 08-^3  Yes 

J08M  22y  - X = 15  includes  only- 
one  variable.  Each  of  the 
other  conditions  includes 
at  least  two  variables. 
108-\  7| 

705-J  The  first  component  of 
each  solution  is  7j.  * 

Since  the  universe  is 
given  for  each  variable 
in  (x.y.s),  X is  the  first 
component  of  each  ordered 
triple  in  the  universe. 

7y  is  the  only  replacement 
for  X that  satisfies 
22y  - X = 15.  Therefore, 
is  the  first  component 
of  each  solution. 

108-y,  1|/1  A,  * 5 

108-1  5 

108- \k  10 

iOP-N  (Column  1)  10 

709-0  (Column  1)  {(7|,5,10)} 

109- ?  (Column  1)  Yes  * Yes  * 

Yes 
109-h.  No 
709-B  No 

/OS-C  The  number  of  dollars  it 


cost  to  rent  both  bi- 
cycles for  3 days 
709-D  No 

709-E  Both  X + y and  z refer  to 
the  number  of  dollars  it 
cost  to  rent  both  bi- 
cycles for  3 days. 

109-?  2 times  * The  problem 

states  that  the  rent  for 
the  tandem  bicycle  was  2 
times  the  rent  for  the 
regular  bicycle.  This 
means  that  the  rent  for 
the  tandem  bicycle  was  $2 
for  each  $1  that  was  the 
rent  for  the  regular  bi- 
cycle. The  rate  pair  2/1 
represents  this  compar- 
ison. 

109-Q  The  first  component  of  2/1 
refers  to  the  rent  for  the 
tandem  bicycle.  Since  the 
first  component  of  each 
rate  pair  that  is  equiva- 
lent to  2/1  must  also 
refer  to  the  rent  for  the 
tandem  bicycle,  y,  and 
not  X,  is  the  first  com- 
ponent of  the  rate  pair 
you-  are  to  find.  The 
second  component  of  2/1 
refers  to  the  rent  for 
the  regular  bicycle. 

Since  the  second  compo- 
nent of  each  rate  pair 
that  is  equivalent  to 
2/1  must  also  refer  to 
the  rent  for  the  regular 
bicycle,  x,  and  not  y, 
is  the  second  component 
of  the  rate  pair  yoii 
are  to  find. 

709-H  2/1  represents  the  com- 

parison of  the  rent  for 
the  tandem  bicycle  with 
the  rent  for  the  regular 


bicycle,  y/x  represents 
the  same  comparison  as  2/1 
and  is  equivalent  to  2/1 
799-1  $1.50  * The  first  com- 

ponent of  1.50/1  refers 
to  the  rent  for  the  reg- 
ular bicycle.  The  second 
component  refers  to  a 
number  of  days. 

799-J  The  problem  states  that  the 
rent  for  one  day  was  $1.50 
and  asks  you  to  find  what 
the  rent  was  for  3 days. 
This  means  that  you  must 
find  a rate  pair  that  is 
equivalent  to  1.50/1  and 
that  has  a second  compo- 
nent of  3.  * The  number 

of  dollars  that  is  the 
rent  for  the  regular  bi- 
cycle for  3 days 
709-K  Yes 

799-L  1.50/1  x/S.  * 1.50/1  a* 

x/3  includes  only  one 
variable.  Each  of  the 
other  conditions  include 
at  least  two  variables. 

799-M  4.50  * 4.50 
799-N  (Column  2)  9.00 

799-0  (Column  2)  4.50  is  the 

first  component  and  9.00 
is  the  second  component. 
799-P  (Column  2)  13.50 
799-Q  {(4.50,9.00,13.50)} 

779-R  $13.50  * The  third 
component 

779-A  The  problem  states  that 
the  sum  of  three  numbers 

(r,  s,  and  t)  is  less 

than  5. 

779-B  The  problem  states  that 
the  first  number  (r)  is 
less  than  3. 

779-C  r - s = 2.  * The  problem 

states  that  the  difference 
of  the  first  number  and 
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the  second  number  is  2.  110-^ 

This  means  that  when  the 
second  number  (s)  is  sub- 
tracted from  the  first 
number  (r),  the  difference 
is  2. 

iiO-D  Yes 

110-^  0,  1,  and  2 

no-?  Yes 

110-(3  No  * No  * 0 

no-w  2*0 

110-\  2 + 0 + t < 5.  * 0,  1, 

and^  2 

iiO-J  Three  * {(2,0,0), 

(2,0,1),  (2,0,2)} 

110-^  Yes 

On  your  own 

110-\  X,  amount  of  money  Rita 

spent  for  the  bias  tape, 

y,.  amount  of  money  Rita 

spent  for  the  thread. 

0,  amount  of  money  Rita 
spent  in  all. 

.12/1  ~ x/5  A .15/2  - 

y/6  A X + y - z. 

{(.60, .45,1.05)).  $1.05 

110-2  X,  number  of  nickels, 
y,  number  of  dimes. 

2,  number  of  pennies. 
x<yA2r  + 3=15A 

z - y - b. 

{(1,7,12),  (2,7,12), 

(3.7.12) ,  (4,7,12), 

(5.7.12) ,  (6,7,12)]. 

Bud  has  from  1 through  6 
nickels,  7 dimes  and 

12  pennies. 

110-Z  X,  Marjorie’s  age. 

y,  Sue's  age. 

z,  Donna's  age. 

X + y = z A X - y - 2 A 
X + 3 = 18. 

{(15,13,28.)}.  Marjorie 
is  15  years  old.  Sue  is 

13  years  old,  and  Donna 
is  28  years  old. 
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number  of  cans  of 
beets. 

y,  number  of  cans  of  peas. 

z,  number  of  cans  of 
carrots. 

x + y+  2<10Ax<3A 

X + y =7. 

{(1,6,1),  (1,6,2),  111^ 

(2,5,1),  (2,5,2)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer  ob- 
tained from  (1,6,2)  is: 

Mrs.  Olsen  bought  1 can  771-10 

of  beets,  6 cans  of  peas, 
and  2 cans  of  carrots. 

777-5  X,  amount  of  loan  Mr. 

Angeletti  paid  the  credit 
union  at  the  end  of  one 
month. 

y,  amount  of  interest  he 
paid  at  the  end  of  one 
month. 

2,  total  amount  of  money 
Mr.  7\ngeletti  paid  the 
credit  union  at  the  end 
of  one  month. 

-i^/1  'V  x/600  A 1/100 
y/600  A X + y = 2.  Apply 

{(50,6,56)}.  $56  777-1 

777-6  X,  number  of  pounds 
Judy  lost. 

y,  number  of  pounds 
Harriet  lost. 

z,  number  of  pounds 
Carol  lost. 

2/1  ~ x/y  A 2/l  ~ z/x  A 
y + X = 12. 

{ (8,  4, 16) }.  Judy  lost 
8 lb.,  Harriet  lost  4 lb., 
and  Carol  lost  16  lb. 

777-7  X,  amount  of  money  Mr. 

Harper's  commission  in- 
creased. 

y,  amount  of  his  commis- 


sion the  second  year. 
z,  amount  of  commission 
that  he  received  for  the 
two  years. 

17/100  a:/700  A 700  + 

X - y A 700  + y = z. 
{(119,819,1519)}.  $1519 

x>8Ax+y=10A 
7 - 2r  = y. 

{-(9,1,6),  (10,0,7)} 
x<4Ay  = 4-  xA 
y + ^ < 3. 

{(2,2,0),  (3,1,0), 

(3,1,1)} 

There  are  3 possible  con- 
ditions for  this  problem. 
These  are  expressed  below 
with  their  solution  sets. 
Any  one  of  the  three  is 
a correct  response. 
x+y  = 6Ax  = 2yA 

X - y = z. 

{(4,2,2)}. 

x+z=6Ax  = 2y  A 
X - y — z. 

{(4,2,2)}. 

y + z = 6Ax=2y  A 
X - y - z. 

{(6,3,3)}. 
i ng  mathemati cs 

X,  number  of  albums  Marge 
loaned  to  Jane, 
y,  number  of  albums  Marge 
had  left. 

12-x=y  a0<x<  12. 
{(1,11),  (2,10),  (3,9), 
(4,8),  (5,7),  (6,6), 

(7,5),  (8,4),  (9,3), 

(10,2),  (11,1)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer 
obtained  from  (7,5)  is: 
Marge  loaned  Jane  7 albums 
and  had  5 albums  left. 


111-2  X.  number  of  stamps  Tom 
had  before  he  sold  the 
245  stamps. 

X > 300  Ax-  245  < 75. 
{301,  302  , 303,  ...,  319). 
From  301  through  319 
stamps 

111-3  X,  number  of  new  cars 
sold  last  month, 
y,  number  of  used  cars 
sold  last  month. 
x+y=14Ax^5. 

{(0,14),  (1,13),  (2,12), 
(3,11),  (4,10),  (5,9)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer 
obtained  from  (2,12)  is: 

Mr.  Miller  sold  2 new  cars 
and  12  used  cars  last 
mon  th . 

X + y + 2-15ax<5a 
y = X + 1. 

{(0,1,14),  (1,2,12), 
(2,3,101,  (3,4,8), 

(4,5,6)} 

111-5  X,  number  of  seventh-grade 
students  who  are  members 
of  the  Camera  Club, 
y,  number  of  eighth-grade 
s-tudents  who  are  members 
of  the  Camera  Club. 
x+y=  22  Ax^  15. 

{(15,7),  (16,6),  (17,5), 
(18,4),  (19,3),  (20,2), 
(21,1)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer 
obtained  from  (16,6)  is: 

16  seventh-grade  students 
and  6 eighth-grade  students 
belong  to  the  Camera  Club. 
111-6  X,  number  of  tennis 


rackets  Mr.  Hanley  sold 
on  Saturday. 

y,  number  of  tennis  balls 
he  gave  away. 

4/1  y/x  A X ^ 8. 

{(1,4),  (2,8),  (3,12), 
(4,16),  (5',20),  (6,24), 
(7,28),  (8,32)}. 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer  ob- 
tained from  (4,16)  is: 

Mr.  Hanley  sold  4 tennis 
rackets  and  gave  away  16 
tennis  balls  on  Saturday. 
112-1  X,  total  attendance  for 
the  three  nights, 
y,  average  attendance 
per  night. 

0,  difference  of  the  third 
night  attendance  and  the 
average  attendance. 

200  + 264  + 28Q  ^ X A 
y/1  xl3  A 286  - y ~ z. 
{(750,250,36)}.  36 

112-6  14/15  x/y  A y - X = 5. 

{70/75} 

112-3  X,  number  of  consecutive 
push-ups  Jim  can  do. 

1/1  xl20. 

{8}.  8 consecutive 

push-ups 

112-\0  X,  amount  of  money  that 
is  Mr.  Bond's  monthly 
take-home  pay. 

82.80/100  '^x/420. 

{347.76}.  $347.76 

112-\  \ distance  from  Toronto 
to  Saint  John. 

2.5/1  ^ 1680 /;c. 

{672}.  About  672  mi. 
112-\2  X,  amount  of  money  that 
was  the  price  of  18 
photographs. 

2.70/12  x/18. 


{4.05}.  $4.05 

112-\3  X,  amount  of  money  that 
was  the  Sanford  family's 
income  last  year. 

25.5/100  - 1530 /x. 

{6000}.  $6000 

112-\^  X,  number  of  weeks  it  will 
take  Ed  to  save  $36.00. 
1.50/1  36.00/x  V 

1.80/1  36.00/x. 

{24,  20}.  It  will  take 
Ed  either  24  weeks  or 
20  weeks  to  save  $36.00. 
112-\5  X,  number  of  hats  sold 
during  July. 

y,  number  of  hats  left  at 
the  end  of  July. 

2r,  number  of  hats  sold 

during  August. 

f/1  x/1500  A 1500  - 

X = y A j/l  z/y. 

{(1000,500,400)}. 

1000  hats  were  sold 
during  July  and  400  hats 
were  sold  during  August. 
112-\6  90.9/121.2  ~ x/100. 

{75}.  75% 

112-\1  121/100  x/84,  or 

i/1  - xl84. 

{lOi} 

112-\6  66I-/100  - 318|/x,  or 

1/1  - 3\8\Ix. 

{477|} 

Checking  up 

Test  118 

112-\  X,  number  of  unused  spaces 
for  autographs, 
y,  number  of  autographs 
collected. 

X + y = 50  A X 1 12. 
{(1,49),  (2,48),  (3,47), 
(4,46),  (5,45),  (6,44), 
(7,43),  (8,42),  (9,41), 
(10,40),  (11,39),  (12,38)}. 
From  38  through  49  auto- 
graphs 
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112-2  X,  number  of  fire  extin- 
guishers on  the  first 
floor. 

y,  number  of  fire  extin- 
guishers on  the  second 
floor. 

X + y = 28  A X — 12. 
{(1,27),  (2,26),  (3,25), 
(4,24),  (5,23),  (6,22), 
(7,21),  (8^20),  (9,19), 
(10,18),  (11,17),  (12,16)). 
Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer  ob- 
tained from  (11,17)  is: 

There  are  11  fire  extin- 
guishers on  the  first 
floor  and  17  on  the  second 
floor. 

112-Z  X,  number  of  minutes 

Jean  spent  washing  dishes 
that  week. 

y,  average  number  of  min- 
utes Jean  spent  washing 
dishes  per  day. 

17  +-9  + 12  + 14  + 10  + 

18  + 26  = X A x/7  ~ y/i. 

{(106,15j)).  15|  min. 

112-'^  X,  amount  of  interest 

added  to  Bill's  account. 

64.  00  + X > 64. 50  A 
64.00  + X < 65.50. 

(x  I .50  < X < 1.50). 

The  amount  of  interest 
was  between  $.  50  and 
$1.50 

112-^  X,  total  number  of  runs 
the  pitcher  allowed, 
y,  total  number  of  innings 
he  pitched. 

2,  number  of  runs  allowed 
for  each  9 innings  pitched. 
2+5  + 6=  xa9+12  + 

4 = y A x/y  'V  2/9^ 
((13,25,4.68)}. 


The  pitcher  allowed 
4.68  runs  for  each  9 in- 
nings that  he  pitched. 
112-^  49/100  'v  x/m. 

{11.27} 

112-7  35/100  'v  53±/;c. 

{152f} 

112- Z  24/38  - xH. 

(H) 

Lesson  I 19 

113- k  Yes  * Yes  * {E,  F,  G,  H, 

I,  J} 

113-Z  E,  F,  and  J 
113-^  No  * Yes 

113-^  Since  contains  points 

E,  F,  and  G,  which  are  in 
the  plane  represented  in 
Dl,  is  included  in 
this  plane. 

113-^  Points  contained  in  the 
same  line  are  collinear 
points.  Since  points  E, 

F,  .and  G are  contained  in 
df, , they  are  collinear. 

11 3-?  No  * Yes 

113-(j  Point  H * The  set  of  all 
points  is  called  space. 
113-W  Three  noncollinear  points 
determine  a plane.  The 
names  of  any  three  non- 
collinear points  can  be 
used  to  name  the  plane 
that  they  determine. 

Points  S,  T,  and  N are 
noncollinear  because  they 
are  not  contained  in  the 
same  line.  * Points  V,  F, 
and  R are  noncollinear 
points.  * Points  V,  S, 
and  T are  collinear 
points.  Collinear  points 
do  not  determine  a plane 
because  they  are  in 
infinitely  many  planes. 
lH-\  The  set  of  points  con- 


tained in  plane  STN 
lU-^i  Point  F,  together  with 
point  S,  determine  seg- 
ment SF,  which  is  con- 
gruent to  segment  ST.  * 

^ = Sf  is  a true  state- 
ment because  each  segment 
is  congruent  to  itself. 
m-K  V,  J,  K,  and  G 
lU-L  A circle  * It  is  infinite. 
11^-H  Point  S 

114,-H  No.  S does  not  satisfy 

SJ  = ST.  The  centre  of  a 
circle  is  not  a member  of 
the  circle.  * Yes.  SV  - 
ST  is  a true  statement. 
Therefore,  V satisfies 

m-O  A radius  of  a circle  is 
a segment  determined  by 
the  centre  of  the  circle 
and  a point  in  the  circle. 
Point  S is  the  centre  of 
0. S.  Point  T is  in  0 S. 
Therefore,  segment  ST  is 
a radius  of  circle  S.  * 
Segments  SF,  SV,  and  SG. 
Points  J and  K along  with 
the  centre  of  0 S deter- 
mine radii  SJ  and  SK. 
nil,-?  Segment  SR  * Since  R is 
between  S and  F,  SR  < SF. 
Segment  SF  is  congruent 
to  segment  ST.  Therefore, 
SR  < ^. 

;/^-Q  D,  R,  S,,  H,  and  I * No  * 
Yes 

114,-R  Condition  C requires  that 
each  point  you  are  to  find 
must,  together  with  point 
S,  determine  a segment 
greater  than  a radius.  * 
Since  G is  between  S and 
M,  SM  > SG.  Segment  SG 
is  congruent-to  segment 
ST.  Therefore,  M > ST. 
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S 0,  E,  N,  M,  and  W * No  * 

Yes 

m-k  (D,  C)  * (D,  F,  B,  E,  C) 
115-^  "^2  and  0 K have  points  D 

and  C as  common  members. 
Geometric  figures  that 
have  common  members  are 
said  to  meet,  or  to  inter- 
sect. * {D,  C} 

115-Z  A segment  whose  endpoints 
are  in  a circle  is  a chord 
of  that  circle.  The  end- 
points of  CD  are  in  0 K.  * 

! EF  is  a chord  of  0 K that 

is  represented  in  D4. 

One.  Two  points  determine 
f just  one  line.  * j * 

' Yes  * Each  point  in  chord 

CD  is  also  a member  of 
\115-£  Secant  -^3  * {E,  F} 

1 Chord  EF 

115-?  A chord  that  contains  the 
centre- of  a circle  is  a 
diameter  of  the  circle.  * 
Each  point  in  chord  EF  is 
also  in  . 

One.  The  diameter  of  0 K 
that  contains  E must  also 
contain  K.  Points  E and 
' K determine  exactly  one 

] line.  This  line  includes 

just  one  diameter  of  0 K. 

* One.  Points  C and  K 
determine  exactly  one  line, 
which  includes  exactly 
one  diameter  of  0 K. 

115-)\  Yes.  Each  secant  of  a 
circle  intersects  the 
: circle  in  two  points. 

These  two  points  determine 
a chord  of  the  oircle.  * 
No.  Only  those  secants 
that  contain  the  centre 
of  the  circle  include  a 
diameter  of  that  circle. 
USA  {B,-  D)  * {B,  0} 


115A  ^ and  0 A have  point  B 

in  common.  * (B) 
i;5-K  ^ 5 does  not  intersect 
0 A.  * { ) 

On  your  own 
116-\  Point  N 

116-2  ^ _ __ 

116-Z  NQ,  NR,  NU,  and  NT  ____ 

116-^  TQ,  TR,  fU,  OR,  QU,  and  RU 

715-5  Points  J,  M,  and  N- 
116-Z  Points  C,  G,  K,  B,  and  S 
116-7 
116-Z 

116-Z  {]*{]*  The  set  of 

points  between  T and  U 
116- 10  See  the  sketch  below. 


776-11  See  the  sketch  for  58-10. 
776-12  See  the  sketch  for  58-10. 
776-13  See  the  sketch  for  58-10. 

Lesson^ 1 20 

776-A  AC  * Point  A 
776-B  Vertex  A * Side  AB  and 
side  AC 

116-Z  Points  B and  C * One 

776- D  EF  is  a chord  of  0 D that 

contains  the  centre  of 
the  circle.  * The  union 
of  rays  DE  and  DF  is  a 
line  and  does  not  form 
an  angle. 

77  7-E  No  * Two  points  in  a 

circle  determine  a cen- 
tral angle  only  if  the 
two  points  are  not  end- 
points of  a diameter. 

777- F  Points  A,  B,  and  C * 

Points  H,  I,  G,  N,  and 
R * Points  A,  B,  C,  H,  I, 
G,  N,  and  R 

777-0  Points  B,  C,  G,  and  H 


777-H  Points  J,  K,  L,  S,  and  Y 

* Points  A,  B,  C,  J,  K, 

L,  S,  and  V 

777-1  Points  B,  C,  J,  and  V 
777-J  Two.  A line  separates  a 
plane  that  includes  the 
line  into  two  half-planes. 

* Line  EF.  A line  is  the 
boundary  of  each  half- 
plane into  which  it  separ- 
ates the  plane.  The 
boundary  is  not  included 
in  either  half-plane. 

777-K  The  points  in  the  same 

half-plane  as  L are  H,  G, 
T',  and  N.  * Points  B,  E, 

D,  and  F * Points  B,  D,  E, 
F,  G,  H,  N,  L,  and  T 
77S-L  Points  E,  H,  N,  and  F 
77S-M  Diameter  EF 

775- N  Two  * Point  E,  S,  and  F * 

Points  E and  F 

776- 0  Yes  * Line  KJ  includes  a 

diameter  of  0 G.  KIJ  is 
the  subset  of  0 G that  is 
included  in  the  union  of 
KJ  and  one  of  the  half- 

<7  ■> 

planes  bounded  by  KJ.  * 
ZHGJ  is  a central  angle 
of  0 G.  HDJ  is  the  subset 
of  0 G that  is  included 
in  the  union  of  ZHGJ  and 
the  interior  of  ZHGJ.  * 
ZIGJ  is  a central  angle 
of  0 G.  IHJ  is  the  sub- 
set of  0 G that  is  in- 
cluded in  the  union  of 
ZIGJ  and  the  exterior 
of  ZIG^ 

776-P  Yes  * IDJ 
776-0  Tto  ^ 

776-R  BCD  and  BLD  are  two  dif- 
ferent semicircles  of  the 
circle. 

779-S  A major  arc 

119-k  60  * 120  * Find  the  abso- 
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lute  difference  of  60  and 
120.  This  is  120  - 60, 
or  60.  Therefore,  the 
measure  of  ZLCQ  is  60. 

30  * 90  * An  angle  whose 
measure  in  degrees  is  90 
is  a right  angle. 

119- ^  Minor  PR,  or  PTR,  and 

major  PR,  or  ^R  * ZPKR 

ng-u  70 

120- E  45 

120-E  * (R) 

120-Qi  SLM  and  MRT  are  two  minor 
arcs  of  the  same  circle 
that  intersect  in  exactly 
one  point.  * No.  SLR  and 
MRT  intersect  in  more  than 
one  point.  * No.  SLM  and 
PTR  do  not  intersect. 

120-H  Minor  LP.  Examples  of 

other  names  for  this  arc 
are  LRP  and  PML.  * Yes 

120-\  45  * 70  * 115 

]20-\}  115  * Yes  * Yes 

120-K  90  * Each  angle  formed  by 

two  intersecting  perpen- 
dicular lines  is  a right 
angle.  A right  angle  has 
a measure  in  degrees  of 
90. 

120-L  180.  Semicircle  BCD  is 
the  union  of  the  two 
adjacent  arcs,  minor  BC 
and  minor  CD.  Since  each 
of  these  arcs  has  a meas- 
ure in  degrees  of  90,  the 
measure  of  semicircle  BCD 
in  degrees  is  equal  to 
9^+  90,  or  180.  * 180. 

CDEO  = minor  cb^  + 
minor  DE®. 

120- U  Two  * {B,  D) 

121- H  Yes  * Semicircle  CDE  and 

semicircle  CBE  have  ex- 
actly two  points  in  com- 
mon. Therefore,  CDE  U 


CBE,  or  0 A,  has  a meas- 
ure in  degrees  of  180  + 
180,  or  360. 

121-0  Yes  {N,  P}  * Circle  M 

121-P  75  * 360  - 75,  or  285 

121-q  360  - 27,  or  333 
your  own 
121-\  ZAPD 
121-2  30 

121-3  AMD  ^ 

121-^■  Each  of  the  symbols  AND, 
ABD,  ACD,  and  AED  may  be 
used  to  name  major  AD. 

121-B  30 

121-0  360  - 30,  or  330 

121-7  AC 

121-B  Semicircle  ABC  and  semi- 
circle AEC 

121-0  180  - 30,  or  150 

121-\0  360  - 120,  or  240 
121-\  \ 180 
121-\2  180 
121- \3  40 
121-\^  18 

121-\0  360  - 18,  or  342 
121-\0  22 

121-\7  180  - 40,  or  140 
121-\3  140  _ 

121-\0  Minor  SH 

121- 20  Major  SK 

Lesson  121 

122- k  Sides  UY,  V¥,  WX,  XY,  YZ, 

and  ZU  * Vertices  U,  V, 

W,  X,  Y,  and  Z * Six 

122-3  Polygon  HIJKL 

122-0  Polygon  PQRS.  A quadri- 
lateral -is  a simple  poly- 
gon that  has  four  sides.  * 
AABC.  A triangle  is  the 
union  of  three  segments 
determined  by  any  three 
noncollinear  points.  The 
symbol  A means  triangle. 

122-0  Side  VZ  * Side  VX 

122-E  Yes.  Parallel  segments 


are  segments  that  are  in- 
cluded in  parallel  lines. 

* { }.  The  intersection 
of  two  parallel  lines  is 
the  empty  set. 

122-?  Yes 

122- 0  No 

123- 3  No.  A trapezoid  has  two, 

and  only  two,  parallel 
sides.  * Yes.  A quadri- 
lateral in  which  opposite 
sides  are  parallel  is  a 
parallelogram. 

123-\  Side  AD  Yes  * Side  CD  * 
Yes 

123-<}  ZA  * ZD 

123-Y^  Opposite  sides  of  a paral- 
lelogram are  congruent. 

If  two  segments  are  con- 
gruent, then  their  measures 
are  equal.  * Opposite 
angles  of  a parallelogram 
are  congruent.  If  two 
angles  are  congruent, 
then  their  measures  are 
equal. 

123-1  70  * 70 

123-\^  No  * If  a polygon  is  a 

parallelogram,  it  has  more 
than  two  parallel  sides. 

If  a polygon  is  .a  trape- 
zoid, one  pair  of  opposite 
sides  are  not  parallel. 

123-k  m(^)  = If  m(re)  = 2f. 

m(GH)  = If  m(HE)  = 2|.  * 
If  one  angle  of  a paral- 
lelogram is  a right  angle, 
then  each  of  the  angles 
of  the  parallelogram  is 
a right  angle. 

123-0  A rectangle  is  a paral- 
lelogram in  which  each 
angle  is  a right  angle. 

* Two  lines  that  inter- 
sect to  form  a right  angle 
are  perpendicular.  Two 
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segments  are  perpendicular 
if  they  intersect  emd  if 
they  are  subsets  of  lines 
that  are  perpendicular. 

123-Z  EF  and  EH  meet  in  point  E 
and  ZFEH  is  a right  angle. 

* FG  and  GH  meet  in  point  G 
and  ZFGH  is  a right  angle. 

* EH  and  GH  meet  in  point  H 
and  ZEHG  is  a right  angle. 

A quadrilateral  in  which 
the  opposite  sides  are 
parallel  is  a parallelogram. 
m-i  90 

12I^-V  A parallelogram  in  which 

each  angle  is  a right  angle 
is  a rectangle.  * Each 
side  of  IJKL  is  congruent 
to  each  of  the  other  sides. 
12J^-Q>  Sides  IJ  and  LK  Yes  * Yes 
12i,-W  Opposite  sides  of  a paral- 
lelogram are  congruent  and 
congruent  segments  have 
the  same  measure.  There- 
fore, each  side  of  paral- 
lelogram RSTU  has  a measure 
of  j.  Since  each  side  has 
the  same  measure,  each  side 
of- RSTU  is  congruent  to 
each  of  the  other  sides. 

Yes  * In  a square,  each 
angle  is  a right  angle  and 
has  a measure  of  90. 

Yes  * IJKL  is  a parallel- 
ogram in  which  each  of  the 
sides  is  congruent  to  each 
of  the  other  sides. 

Yes  * No  * Yes  * No 
your  own 
12J^-\ 


12^-3 


121^-3 


12^,-\Q  EH  is  not  parallel  to  FG. 

* A trapezoid 
125-\\  ABCD  and  VWXY 
125-17.  ABCD  and  QRST 
125-\3  ABCD 

125-\^  Sides  AB,  BC,  CD,  DA,  RQ, 


ST,  VW,  WX,  XY,  and  YV 
125-\^  Sides  RS  and  TQ 
125-\^  Angles  A,  B,  C,  D,  E,  H, 

Q,  R,  S,  and  T 
125- \7  70  * 110 
Keeping  skilful 
125- \ {80} 

125-7  (1,  2,  3,  ...,  126} 

125-Z  (156,  157,  158,  ...} 

125-'^  (3} 

125-^  {1,  2,  3,  . . . , 28} 

125-%  (10} 

125-1  (220} 

125-Z  {142} 

125-Z  ((1,1),  (1,2),  (1,3)} 

125-\Q  ((4,96),  (3,97),  (2,98), 
(1,99)} 

125-\\  ((3,1),  (4,2)} 

125-\7  {(3,1),  (6,2),  (9,3), 

(12,4)} 

125-\Z  {(9,5),  (18,10)} 
m-\^  ((7,8),  (14,16),  (21,24)} 
;^5-15  (0,  1,  2,  3,  4} 

e— ••• 

0 1 2 3 4 5 6 

125-\%  (0,  1,  2,  12} 

G ©■  G ©-©-©-e-e-e-©-e-e-e — 
0 2 4 6 8 10  12 

;^5-I7  (7,  8,  9,  ...} 

— 

0123456789 

125-\Z  (0,  1,  2,  3,  4,  5,  8} 

©-e-@-G-©~@— — G 

0123456789 
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125-\^  {(6,4),  (7,3),  (8,2), 

(9,1),  (10,0)} 


0123456789  10 


125-IQ  {(0,6),  (1,5),  (2,4), 
(3,3),  (4,2),  (5,1), 
(6,0),  (0,4),  (1,3), 

(2,2),  (3,1),  (4,0)] 


7 

6 <p 
5 

4 Cp 


012345678 


• © 

• 0 
• 0 
• © 

• © 
— ©- 


0 1 2 3 4 5 6 

125-2Z  {(0,3),  (1,4),  (2,5), 
(3,6),  (4,7),  (5,8), 
(6,9),  (7,10),  (8,11)) 


12 

11 

10 


3 

©.©.... 

2 

.©.©... 

1 ' 

. . o . 0 . . 

0 ' 

© ■ ©-’ 

( 

3 1 2 3 4 5 6 7 

125-2\  {(7,0),  (6,1),  (5,2), 

(4,3),  (3,4),  (2,5), 

Lesson 

(1,6),  (0,7),  (0,5), 

125-k 

(1,4),  (2,3),  (3,2), 

(4,1),  (5,0)} 

125-B 

125-0 

8 

125-0  . 

7 C 

) 

LU 

8 

7 

6 

5 

4 

3 (p 
2 
1 
0 


0123456789 


Sides  AB,  BC,  and  CA. 
Vertices  A,  B,  and  C 
Side  AB  and  side  BC 
^ > BC. 

ZC  =*=  ZA 

45  * 45.  The  angles  op- 
posite the  congruent  sides 
of  an  isosceles  triangle 
are  congruent.  ^ 180. 

For  any  triangle,  the  sum 
of  the  measures  of  the 
angles  in  degrees  is  180. 

* 90.  ZAO  + /qo  = 45  + 


125-22  {(5,0),  (5,1),  (5,2), 

(5,3),  (5,4),  (5,5)} 

The  graph  of  { (a, 6)  | a + 
10  = 15  A 6 + 1 < 7}  is 
at  the  top  of  the  next 
column. 


45,  or  90.  Therefore, 
90  + ZBO  = 180,  or 
ZBO  = 90. 

126-?  Three 
126-Qi  ZF  * ZD  =♦=  ZE 
126-W  60  * 60  * Yes 


126-\  In  an  equilateral  tri- 
angle, any  two  angles  are 
opposite  congruent  sides. 
'Therefore,  each  of  the 
angles  is  congruent  to 
each  of  the  other  angles. 
Since  the  sum  of  the  meas- 
ures of  the  three  angles 
in  degrees  is  180,  each  of 
the  angles  must  have  a 
measure  in  degrees  of  60. 

126-^  m(HI)  > m(GH).  Therefore, 
HI  > OT.  * Yes.  If  one 
segment  is  greater  than 
a second  segment,  and  the 
second  segment  is  greater 
than  a third  segment,  then 
the  first  segment  is 
greater  than  the  third 
segment. 

126-Y.  If  two  angles  of  AGHI 

were  congruent,  the  two 
opposite  sides  would  be 
congruent.  No  two  sides 
of  AGHI  are  congruent. 

You  also  know  that  only 
one  angle  of  a triangle 
can  have  a measure  in  de- 
grees equal  to  90  or 
greater  than  90. 

126-L  AGHI.  A scalene  triangle 
is  a triangle  with  no  two 
of  its  sides  congruent. 

* ADEF.  An  equilateral 
triangle  is  a triangle 
with  its  three  sides 
congruent.  * ADEF  and 
AABC.  An  isosceles  tri- 
angle is  a triangle  with 
two  of  its  sides  congruent. 
126-W  ZA,  ZC,  ZD,  ZE,  ZF,  ZG, 
and  ZI  * ZB  * ZH 

126-^  ADEF.  An  acute  thiangle 
is  a triangle  that  has 
three  acute  angles.  * 

AABC.  A right  triangle 
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is  a triangle  with  one 
right  angle.  * AGHI. 

An  obtuse  triangle  is  a 
triangle  in  which  one  angle 
is  an  obtuse  angle.  * ADEF 

126-k  Sides  JK,  KL,  and  U. 

Angles  UK,  JKL,  and  KU 

126-^  An  altitude  of  a triangle 
is  a segment  determined  by 
a vertex  of  the  triangle 
and  a point  in  the  line  that 
includes  the  side  opposite 
the  vertex.  The  altitude 
is  perpendicular  to  the 
line  that  includes  the  side 
opposite  the  vertex.  JM  is 
i determined  by  vertex  J and 

a point  in  that  includes 
I side  KL.  JM  is  perpendic- 
ular to  . * Side  KL. 

When  JM  is  used  as  an  alti- 
tude, the  side  opposite 
vertex  J is  the  base. 

^ 126-Z  Three 

126-Z  Obtuse  triangle  ABC  is  re- 
presented below.  The  alti- 
tudes are  AD,  BE,  and  CF. 


127-?  One 

127-Z  P is  a vertex  of  APQR. 


N is  the  midpoint  of  the 
side  opposite  vertex  P. 


127-W 

QY 

127- \ 

Three 

127-^ 

Acute  AABC  is  represented 

at  the  top  of  the  next 

column.  The  medians  are 

BE,  and  CF. 

127-1  Ray  SU 
127-W  ZTSU  * ZUSW 

127-W  ZTSUO  = ZUSWO. 

127-Z  One 

127-?  Sides  U,  MN,  and  NL. 

Angles  NLM,  LMN,  and  MNL 

127- (i  Since  the  measure  of  ZLMG 

in  degrees  is  equal  to  the 
measure  of  ZNMG  in  degrees, 
angle  LMG  is  congruent  to 
angle  NMG.  * Yes 

128- K  No 

128-%  Right  AABC  is  represented 
below.  The  bisectors  of 
the  angles  of  AABC  are 
AD,  BE,  and  CF. 


A 

e 

c 

D 

On  your  own 

128-\ 

ZACB 

128-'i 

! Side  BC 

128-Z 

1 35 

128-^ 

^ 35 

128-1 

) BJ  is  a 

median  of  AABC. 

128-i 

i 90 

128-1 

' 60 

128-B  30 

128-2  FK  is  an  angle  bisector 

of  ADFE. 

128-\Z  120 
128-\\  Side  ED 
128-\2  60 
128-\Z  90  * 30 

128-\^  AABC,  AAU,  ABCJ,  ADEF, 
ADFK,  AEFK,  AGHI,  AGHL, 


and  AGIL 

128-\%  AABC,  AGHI,  and  ADFK  are 
isosceles  triangles. 

128~\%  ADEF,  AGHL,  AGIL,  and 

AFEK  are  right  triangles. 
128-\7  AABC,  AABJ,  ABCJ,  and 

ADFK  are  obtuse  triangles. 
128-\%  AGHI 

128-\Z  See  the  sketch  below. 


Keeping  skilful 

128- \ 

{78,  79,  80, 

...} 

128-2 

{ ] 

128-3 

(11,  12,  13, 

128-^ 

{0,  1,  2,  3, 

4,  5,  6, 

8,  26} 

128-B 

{26} 

128-6 

(11,  12,  13, 

...} 

128-1 

128-B 

{15.25} 

128-2 

{9} 

128- \Z 

{40.5} 

128-  1 1 

{a  1 a > 1\] 

0 T 1 It 

128- 1 2 

{x  1 X = 6-^} 

' ) . . . 

0123456789 

128-\3 

{y  I .50  < y < 3.5} 

.50q  /3.5 

V"— ) 

0 12  3 4 


128-\^  {a  I 2-b  1 X < 3) 
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128-\h  ic  1 c > 4.5  V c < .25} 


Lesson  123 

130-k  Infinitely  many  ■*  Infi- 
nitely many 

130-^  {N}  * Three  noncollinear 

points  determine  a plane. 
Since  points  T,  N,  and  S 
are  noncollinear,  these 
points  .determine  plane  TNS. 
If  a line  contains  two 
points  of  a plane,  the 
line  is  included  in  the 
plane.  Since  line  MN  con- 
tains points  N and  T,  line 
MN  is  included  in  plane 
TNS.  Since  line  RS  con- 
tains points  S and  N,  line 
RS  is  included  in  plane 
TNS.  * Examples  of  names 
of  the  plane  that  include 
MN  and  RS  are  plane  TNS, 
plane  MNR,  plane  MNS,  and 
plane  TNR. 

130-0  Infinitely  many 

130-d  75 

130-E  75 

130-?  A transversal  is  a line 
that  intersects  one  of 
two  coplanar  lines  in  a 
point  and  also  intersects 
the  other  line  in  a dif- 
ferent  point.  Since  MN 

<r-* 

intersects  TU  in  point  T 

and  intersects  M in 
^ ^ 

point  N,  MN  is  a trans- 
versal of  TU  and  M. 

J3J-G  Yes  * If  two  angles  have 
the  same  measure,  then 
they  are  congruent.  From 
exercise  E on  page  72, 
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ZUTM°  = ZMNS°.  Therefore, 
ZMNS  = ZUTM. 

131-W  If  two  corresponding 
angles  are  congruent, 
then  the  two  lines  are 
parallel. 

131-\  Your  picture  should  be 

similar  to  the  one  below. 


131-^1  AB  * Point  C 
131-Y.  On  dot  B 
131-1  On  dot  C 

131- '^  The  measure  of  each  seg- 

ment determined  by  C and 
a point  in  the  curve  is 
equal  to  the  measure  of 
AB.  * Circle  C 

132- }\  Radius  EF 

132-0  ® ~ EF. 

132-P  Your  drawing  should  be 

similar  to  the  one  below. 


M N 


132- (}  Yes 

133- k  ^ 

133-0  Points  R and  S 
133-0  {T) 

133-0  Yes 

J33-E  Your  drawing  should  be 

similar  to  the  one  below. 
GH  is  the  perpendicular 
bisector  of  EF. 


133-?  Use  your  ruler  to  find 

the  measures  of  the  seg- 
ments determined  by  the 
midpoint  and  each  of  the 
endpoints  of  EF.  The 
measures  that  you  find 
should  be  approximately 
equal.  Use  your  protrac- 
tor to  measure  the  angles 
formed  by  line  EF  and  the 
perpendicular  bisector  of 
EF.  The  measures  that 
you  find  should  be  approx- 
imately equal  to  90. 

133-0  ZUW  * {L,  D} 

133-H  Point  J 
133-\  ZXYZ 

133-^  Your  drawing  should  be 

similar  to  the  one  below. 
ZABC  is  constructed  con- 
gruent to  ZRST.  There- 
fore these  angles  have 
the  same  measure. 


ISi,-^  In  the  drawing 'below, 

certain  dots  are  labeled 
to  help  explain  the 
construction. 


1}  With  the  compasses  set  to 

■ a convenient  radius  and 

l'  the  tip  on  dot  B,  arc  DE 

[ is  constructed.  With  the 

n compasses  set  to  a conven- 

ient radius  and  the  tip 
first  on  dot  E and  then 
on  dot  D,  arcs  are  con- 
structed that  intersect 
in  point  F.  A straight- 
edge is  used  to  construct 
I BF,  which  bisects  ZABC. 

Your  drawing  should  be 
similar  to  the  one  below. 


ZJKR°  = ZLKRO. 


On  your  own 


nk-1 


.m-z 

1 ^ 


I Q R 

1Z5Z-4 


15Z-5  Given  line  AB.  Line  CD 
is  constructed  parallel 


A* *B 


i5Z-7  See  the  drawing  for  76-6. 

Hexagon  * It  has  6 sides. 
15-4-9  Yes 
15Z-I0  Yes 

13k- W AB  is  the  perpendicular 
bisector  of  CD.  Each  of 
angles  AEG,  AED,  BEC,  and 
BED  is  a right  angle. 


15Z-I2  See  the  drawing  for  76-11. 
E?  bisects  ZAED.  ZAEF°  = 
45.  ZDEFO  = 45. 

13k-\Z  AABC  is  an  obtuse  tri- 
angle. ZB  is  the  obtuse 
angle.  BD  i\  the  bisector 
of  ZB  of  AABC. 


Lesson  124 

135-k  Angles  R,  S,  and  T. 

Sides  RS,  ST,  and  TR  * 
Angles  U,  V,  and  W. 

Sides  UV,  VW  and  VU 
135-^  S is  mapped  onto  V. 

T is  mapped  onto  W. 

155- C ^ and  UY.  ST  and  W. 

and  UW  * ZR  and  ZU. 

ZS  and  ZV.  ZT  and  ZW 
155- D R is  mapped  onto  ¥. 

S is  mapped  onto  V. 

T is  mapped  onto  U. 

155- E Corresponding  sides  are 

^ and  W,  ST  and  VU,  and 
RT  and  WU.  Corresponding 
angles  are  ZR  and  ZW,  ZS 
and  ZV,  and  ZT  and  ZU. 

155- F Yes.  The  corresponding 

sides  and  the  correspond- 
ing angles  represented  by 
diagram -D  are  congruent. 
Therefore,  diagram  D rep- 
resents a congruence 
correspondence.  * If  there 
is  a congruence  corre- 
spondence between  the 
vertices  of  two  triangles, 
then  the  triangles  are 
congruent. 

155- G RST  < >UWV. 

RST  >VUW. 

RST  ■< > VWU. 

RST  < >WUV. 

155- H None  * For  each  of  the 
correspondences  repre- 
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136-\ 

136-^ 

136-k 

136-^ 

136-C 

136-D 


137-E 

137-E 

137-Q 

J37-\i 


sented  by  the  four  dia- 
grams, all  pairs  of  cor- 
responding parts  are  not 
congruent. 

Corresponding  sides  are 
GH  and  JK,  HI  and  KL,  and 
GI  and  JL.  Corresponding 
angles  are  ZG  and  ZJ,  ZH 
and  ZK,  and  Zl  and  ZL.  137- 

In  a congruence  corre- 
spondence, corresponding 
sides  are  congruent.  * 

In  a congruence  corre- 
spondence, corresponding 
angles  are  congruent. 

Any  point  J was  located 
inT^i . Then  with  the  tip 
of  the  compasses  on  dot  J 
and  with  the  compasses 
set  to  radius  FH,  point  K 
was  located  in 

Any  segment  determined  by  137- 
a point  in  this  arc  and 
point  J is  congruent  to  FG. 

Point  L 

Point  L is  in  the  arc  that 
was  constructed  with  the 
compasses  set  to  radius  FG 
and  the  tip  on  dot  J.  * 

Point  L is  in  the  arc  that 
was  constructed  with  the 
compasses  set  to  radius  GH 
and  the  tip  on  dot  K. 

The  corresponding  sides 
are  JL  and  FG,  LK  and  GH, 
and  JK  and  FH.  The  corre- 
sponding angles  are  ZJ 
and  ZF,  ZL  and  ZG,  and 
ZK  and  ZH. 

Yes 

The  measures  should  ap- 
pear to  be  equal. 

Yes  * In  the  correspond- 
ence between  the  vertices 
of  AJLK  and  AFGH,  the 
three  pairs  of  corre- 


sponding sides  are  con- 
gruent, and  the  three 
pairs  of  corresponding 
angles  are  congruent. 
Therefore,  the  correspond- 
ence is  a congruence 
correspondence,  and  AJLK 
is  congruent  to  AFGH. 

I See  the  drawings  below. 


A AOMN  * Refer  to  the  draw- 
ings below. 


With  the  compasses  set  to 
a convenient  radius  and 
the  tip  on  dot  0,  con- 
struct arc  AB.  With  the 
compasses  set  to  the  same 
radius  and  the  tip  on 
dot  Q,  construct  arc  CD. 
With  the  compasses  set  to 
radius  AB  and  the  tip  on 
dot  C,  locate  point  E in 
arc  CD.  Using  a straight- 


edge, construct  ray  QE. 

137-B  Radius  ON 

137-C  With  the  compasses  set  to 
radius  OM  and  the  tip  on 
dot  Q,  point  S was  located 
in  ray  QS.  * After  point 
S was  located,  a straight- 
edge was  used  to  construct 
segment  SR. 

137- 0  The  corresponding  sides 

are  QS  and  OM,  SR  and  MN, 
and  QR  and  ON.  The  corre- 
sponding angles  are  ZQ 
and  ZO,  ZS  and  ZM,  and 
ZR  and  ZN. 

138- E  (Column  1)  Sides  OM  and 

QS.  Sides  ON  and  QR 

138- E (Column  1)  Sides  MN  and 
SR  * Yes 

138- Q (Column  1)  For  any  two 

triangles,  if  the  corre- 
sponding sides  are  con- 
gruent, then  the  two  tri- 
angles are  congruent, 
(s-s-s  property  of  con- 
gruence for  triangles) 

138-H  See  the  drawings  below. 


H 


138-  A Yes 
138-  B Yes 

138- C {W}  * Point  W was  located 
by  constructing  rays  QS 
and  XW. 

138-0  Yes  * Yes 
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'38-E  (Column  2)  Corresponding 
; sides  are  VW  and  ST,  WX 

and  TU,  and  VX  and 
' Corresponding  angles  are 

ZV  and  ZS,  ZW  and  ZT, 
and  ZX  and  ZU. 

(.'55-F  (Column  2)  Yes 
l.'55-G  (Column  2)  Yes  * The  s-a-s 
I property  of  congruence  for 

triangles 

I'JP-H  See  the  drawings  below. 


39-1  The  sum  of  the  measures 
of  the  angles  of  a tri- 

I angle  in  degrees  is  180. 

You  know  that  ZA°  + ZB°  = 
ZD°  + ZE°.  Therefore, 

180  - (ZAO  + /BO)  = 180  - 
I (ZDO  + ZEO)  and  ZCO  = Zpo. 

I This  means  that  ZC  - ZF. 

i”5S-J  The  a-s-a  property  of  con- 
gruence for  triangles  * 

I Since  you  know  that  ZH  - 

I ZK  and  Zl  - ZL,  you  also 
I know  that  ZG  - ZJ. 

I Therefore,  in  AGHI,  two 

||  angles  (ZG  and  ZH)  and 

i the  side  that  is  a subset 

of  each  of  these  angles 
(GH)  are  congruent  to  the 
corresponding  parts  in 
I AJKL  (ZJ,  ZK,  and  JK). 

[59- K Yes 

[59- L Yes.  The  idea  expressed 
by  the  "if"  clause  and 


the  idea  expressed  by  the 
"then"  clause  in  "If  two 
triangles  are  congruent, 
then  the  corresponding 
angles  of  the  two  tri- 
angles are  congruent" 
have  been  interchanged. 

* No  * See  the  sketch 
below.  ZA  = ZD,  ZB  = ZE, 
and  ZC  - ZF.  However, 
AABC  is  not  congruent  to 
ADEF. 


Z99-M  Yes.  Since  all  right 

angles  have  a measure  in 
degrees  of  90,  all  right 
angles  are  congruent. 
Therefore,  you  can  use 
the  s-a-s  property  of  con- 
gruence for  triangles.  * 
See  the  sketch  below. 

ZA  and  ZD  are  right  an- 
gles. AB  ^ DE.  AC  ^ DF. 
Therefore,  AABC  = ADEF. 


^ ^ ZD.  AB  ^ DE.  BC  = 
EF.  AABC  is  not  con- 


gruent, in  this  case,  to 
ADEF. 


On  your  own 

]39-\  See  the  drawing  below. 
AABC  is  constructed 
congruent  to  ARST. 


139-2  See  the  drawing  below. 
AABC  is  constructed 
congruent  to  AUW. 


V 


A 

139-Z  See  the  drawing  below. 
AABC  is  constructed 
congruent  to  AXYZ. 


C 
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759-4 


See  the  drawing  below. 
AMNO  is  constructed 
congruent  to  ADEF.  Seg- 
ment MR  is  the  bisector 
of  ZM  of  AMNO. 


congruent  to  AGHI.  Point 
N is  the  midpoint  of  JK. 


HO-Q  Picture  A:  Congruent. 
The  s-a-s  property. 
Picture  B:  Congruent. 
The  a-s-a  property. 
Picture  C:  You  cannot 
tell  if  these  triangles 
are  congruent. 

Picture  D:  Congruent. 
The  a-s-a  property. 
Picture  E:  You  cannot 
tell  if  these  triangles 
are  congruent. 

Picture  F:  Congruent. 
The  s-s-s  property. 
Picture  G:  Congruent. 
The  a-s-a  property. 
Picture  H:  You  cannot 
tell  if  these  triangles 
are  congruent. 


Picture  I;  You  cannot 
tell  if  these  triangles 
are  congruent. 


no-\2 


property 


no-B 


property 


UO-S 


property 


no-\o 


You  cannot  tell  if  these 
triangles  are  congruent. 


U0-\ 


property 


Congruent. 

property 


The  s-a-s 


Lesson  125 

Hl-k  Yes.  Rectangle  ABCD  is 
a simple  closed  curve. 

A closed  region  is  the 
union  of  a simple  closed 
curve  and  its  interior. 

* Yes.  A closed  region 
formed  by  the  union  of  a 
rectangle  and  its  interior 
is  called  a rectangular 
region. 
ni-  B 1 
m-c.  4 
/li-D  3*3 

Hl-E.  The  rate  pair  x/3  rep- 
resents the  fact  that  x 
square  units  are  included 
in  3 rows  of  rectangular 
region  ABCD. 
m-  F Yes 
Ul-  G 12 

747- H Yes  * Since  the  measures 
of  the  sides  are  equal, 
each  of  the  sides  is 
congruent  to  each  of  the 
other  sides.  A square 
is  a rectangle  in  which 
each  side  is  congruent 
to  each  of  the  other 
sides.  * 4.6/1  '''x/4. 6. 
747-1  21.16 

742- J The  rate  pair  56.5/1 

represents  the  fact  that 
56.5  square  units  are 
included  in  1 row  of  the 
rectangular  region. 


56  Responses  for  pages  139-11^2 


Ii2-K  Yes  * The  rate  pair  mi7.2^ 
represents  the  fact  that  m 
square  units  are  included 
in  7.25  rows  of  the  rec- 
‘ tangular  region. 

n2-l  Yes 
n2-^  {409.625} 

The  area  of  the  drive-way 
' is  410  sq.  ft. 

\H2-k  FI  and  GJ.  An  altitude  of 
I a parallelogram  is  a seg- 

i ment  that  is  perpendicular 

to  both  of  the  lines  that 
include  a pair  of  opposite 
sides  of  the  parallelogram. 
The  endpoints  of  the  alti- 
! tude  are  in  these  lines. 

* re 

n2-^  2i  * li  * 2|/1  ^ x/l^. 

Ili,2-Z  Yes  * If  a parallelogram 
that  is  a rectangle  and  a 
! parallelogram  that  is  not  a 

I rectangle  have  a common  base 

and  a common  altitude,  then 
the  two  parallelograms  have 
the  same  area. 

7^f-E  The  measure  of  each  of  the 
other  sides  of  rhombus  STUV 
^ is  3.5. 

|7^f-F  3.5 

lJt2-Qi  The  area  of  rhombus  STUV  in 
square  units 
af-H  10.5 

^^3~\  18  * The  first  component  of 

i'  12/1  refers  to  the  number 

[ of  inches  in  one  foot.  The 

I second  component  of  12/1 

I refers  to  1 foot.  * Since 

* the  first  component  of  12/1 

refers  to  a number  of  inches 
the  first  component  of  the 
I rate  pair  you  are  to  find 

must  also  refer  to  inches. 
Since  the  second  component 
of  12/1  refers  to  a number 


of  feet,  the  second  com- 
ponent of  the  rate  pair 
you  are  to  find  must  also 
refer  to  feet.  * The 
number  of  feet  that  is 
the  same  length  as  18 
inches 

The  rate  pairs  12/1  and 
18/x  represent  the  same 
rate  and  are  equivalent 
to  each  other. 

14'3-Y.  The  rate  pair  4/1  rep- 
resents the  fact  that  4 
square  units  are  included 
in  1 row.  * The  rate 
pair  y/x  refers  to  the 
number  of  square  units 
included  in  x rows. 

U3-1  Yes 

U3-}^  12/1  -v  18/x  A 4/1  y/x. 

* Each  solution  must 
satisfy  both  simple  con- 
ditions. You  must  find 
the  solution  of  12/1  ^ 
18/x  before  you  can  find 
the  ordered  pair  that 
satisfies  4/1  y/x. 

7^5- N {(17,6)}  * The  area  of 
the  piece  of  plywood  is 
6 sq.  ft. 

143- k KN 

7^5-8  A parallelogram  and 

either  of  its  diagonals 
form  two  congruent  tri- 
angles. * Yes.  If  two 
triangles  are  congruent, 
then  they  have  the  same 
area. 

14^-C  If  a parallelogram  and  a 
triangle  have  a common 
altitude  and  a common 
base,  then  the  area  of 
the  parallelogram  is  2 
times  the  area  of  the 
triangle. 

7.;j-D  4|  * 2| 


74^-E  The  area  of  parallelogram 
KLMN  is  2 times  the  area 
of  AKLN. 

H3-?  The  rate  pair  4^/1  rep- 
resents the  fact  that  A\ 
square  units  are  included 
in  1 row.  The  rate  pair 
2x/27  represents  the  fact 
that  2x  square  units  are 
included  in  27  rows. 

Since  both  4^/1  and  2x/27 
represent  the  same  rate, 
4-^/1  and  2x1 2^  are  equiv- 
alent rate  pairs. 

715-G  {5-h]  * 5tV 

The  rate  pair  I7/I  rep- 
resents the  fact  that  I7 
square  units  are  included 
in  1 row  of  the  closed 
region.  * The  rate  pair 
2x/7  represents  the  fact 
that  2x  square  units  are 
included  in  7 rows  of  the 
closed  region.  * The  area 
of  the  window  in  square 
yards 

Since  I7/I  and  2xl\  rep- 
resent the  same  rate, 
they  are  equivalent  rate 
pairs. 

7^^-J  9 

7^^-K  The  rate  pair  9/1  rep- 
resents the  comparison  of 
the  number  of  square  feet 
in  one  square  yard  with 
one  square  yard.  The  rate 
pair  y/x  represents  the 
same  comparison  as  9/1  and 
is  equivalent  to  9/1. 
iVl  2X/-^  A 9/1  'V  y/;,. 

74-4-M  { (it.  437)^  * The  area  of 

the  window  is  43^  sq.  ft. 

On  your  own 

X,  area  of  the  lot  in 
square  feet. 

75/1  'v  ^/5o|. 
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{3787.5}. 

3787.5  sq.  ft. 

lU-1  X,  area  of  the  sign  in 
square  feet. 

12i/l  '''  x/Q. 

{100}.  100  sq.  ft. 

m-Z  X,  area  of  the  shelf  in 
square  inches. 

28/1  2x/14|. 

{197-^}.  197'f  sq.  in. 

X,  area  of  the  baseball 
diamond  in  square  feet. 
90/1  /V 

{8100}.  8100  sq.  ft. 

X,  length  of  the  base  in 
yards. 

x/1  'v  4/ii 

{3}.  3 yd. 

X,  area  of  the  rhombus  in 
square  feet. 

y,  area  of  the  rhombus  in 
square  inches. 

4.8/1  'v  ;c/2.5  A 
144/1  y/x. 

{(12,1728)}. 

1728  sq.  in. 

ikh-l  X,  length  of  the  base  of 
AUK. 

y,  area  of  AUK  in  square 
inches. 

4/1  A-  x/Q.b  A 
x/1  'V  2y/8.5. 

{(34, 144.5)}. 

144.5  sq.  in. 

HI^-Z  X,  width  of  the  rectangle 
in  feet. 

13.  5/1  '''  162/x. 

{12}.  12  ft. 

m-Z  X,  area  of  '()}  in  square 
yards. 

y,  area  in  square  feet. 
6/1  'V  x/2.75  A 
9/1  y/x. 

{(16.5,148.5)}. 

148.  5 sq.  ft. 


lU-\0  X,  length  of  the  altitude 
of  ADEF  in  inches, 
y,  length  of  base  in 
inches. 

12/1  ^ x/l\  A 
y/1  2(27)/x. 

{(15,3f)}.  3f  in. 
Applying  mathematics 
H>5-\  X,  area  of  the  ceiling 
in  square  feet. 

180/1  x/90y. 

{16290}.  16,290  sq.  ft. 

X,  perimeter  of  the  patio 
in  feet. 

X = 24|  + 15  + 24|  + 15. 
{79}.  79  ft. 

11^5-Z  X,  perimeter  in  inches, 
y,  perimeter  in  feet. 

X = 35  + 18  + 35  A 

12/1  -V 

{(88,7^)}.  7i  ft. 

X,  width  of  the  bulletin 
board  in  feet. 

12/1  'v  50/x. 

{4^}.  4|  ft. 

X,  area  of  the  sail  in 
square  feet. 

6/1  ~ 2x/10j. 

{31t}.  31y  square  ft. 

H5-^  X,  area  of  the  piece  of 
canvas  in  square  yards, 
y,  area  in  square  feet. 
3|/1  'V  x/S±  A 9/1  'V  y/x. 

{ ( 12|,  llOi) } . 

IIOy  sq.  ft. 

HS-l  X,  area  of  the  field  in 
square  rods. 

y,  area  of  the  field  in 
acres. 

a,  amount  of  money  Mr. 
Alessandro  paid  for  the 
fiel^. 

75/1 -'v  x/40  A 160/1  ^ 
x/y  A 310/1  z/y. 
{(3000,18.75,5812.50)}. 
$5812. 50 


11^5-Z  X,  length  of  the  base 
in  feet. 
x/1  '''  5Vll. 

{2|}.  2|  ft. 

i|5-9  X,  length  of  the  base  of 
AQRS  in  inches. 
x/1  2(39)/6|. 

{12}.  12  in. 

H5-\Z  X.  area  of  ABCD  in  square 
inches. 

y,  length  of  the  base  of 
LMNO  in  inches. 

4j/l  x/6y  A y/1  x/4. 

{(30,71)}.  7|  in. 

lI^5-\  \ X,  length  of  side  AB  in 
feet. 

y,  length  of  side  BC  in 
feet. 

z,  perimeter  of  AABC  in 
feet. 

li/1  - x/4i  A li/1  - 
y/ A z = 4i  + X + y. 

{(6,7i,18)}.  18  ft. 

H5-\2  X,  measure  of  angle  R in 
degrees. 

y,  measure  of  angle  S in 
degrees. 

3,  measure  of  angle  T in 
degrees. 

90  - X = 10  A 5/1  x/y  A 
X + y + 2 = 180. 
{(80,16,84)}.  ZRO  = 80. 
/SO  = 16.  /TO  = 84. 
1^5-\Z  X,  measure  of  angle  I 
in  degrees. 

y,  measure  of  angle  M in 
degrees. 

90  - X = 29  A 90  + X + 
y = 180. 

{(61,29)}.  ZKO  = 90. 

ZLO  = 61.  ZMO  = 29. 
H5-\^  X,  measure  of  angle  X 
in*  degrees. 

y,  measure  of  angle  Y 
in  degrees. 

2,  measure  of  angle  Z 
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U6-Tr 


in  degrees. 

2)1 1.  x/y  Ax  + 17  = 

132  A X + y + z = 180. 
[(115,  38|,  26i)). 

ZXO  = 115.  ZYO  = 38f 
ZZO  = 26f. 

Checking  up 
Test  119 
U6-\  (x  U ^ 

n6-2  [x  I 1-tV  > xi 

U6-3  [x  1 X > 2.5) 

{ } 

14,6-S  (x  I X > 7-i^) 

'U6-B  [x  I X 1 1.7) 

‘ Test  120 
H6-1  triple 
U6-3  ^ 

146-9  union 
146-\0  360 

coordinate 
'U6-\2  five 
U6-\3  1 
146-\^  universe 
146-\%  trapezoid 
146-\3  a half-open 
^6-\7  2 

146-\9  perpendicular  bisector 

I t 121 

be- 1 9 180 

f46-29  {(0,0),  (0,1),  (0,2), 
(0,3),  (1,0),  (1,1), 
(1,2),  (2,0),  (2,1), 

(3.0) ) 

4^-21  (0,  1,  2,  3,  4,  5) 
146-22  {(2,6,0),  (2,6,5), 

I (2,7,0),  (2,7,5), 

j (3,6,0),  (3,6,5), 

;;  (3,7,0),  (3,7,5), 

n (4,6,0),  (4,6,5), 

(4.7.0) ,  (4,7,5)) 

\46-2Z  {s  I 11.2  1 5 = 12.8) 
Ue-2il  30 

4e-25  75 

|lUe-26  2i 

^ " Uk  \ 

0 1 2 3 ' 

|! 


146-28 

— > 

0 -L  ± A ' 

Test  122 

146-  29  X,  area  of  the  parking  lot 
in  square  feet. 

128/1  'V  x/48i. 

[6176).  6176  sq.  ft. 

^47-30  X,  number  of  miles  per 
hour  object  moves. 

24900  / 24  x/1. 

(1037|).  About  1038 
miles  per  hour 

747-31  X,  increase  in  the  num- 
ber of  tokens  sold, 
y,  first  component  of 
the  per  cent  of  increase. 
294  - 260  = X A 

x/260  y/100. 

{(34,1&tt)). 

747-32  X,  area  of  the  window  in 
square  feet. 

2|/1  - ;c/l± 

{3y).  3y  sq.  ft. 

747-33  X,  age  of  Brad’s  mother, 
y,  age  of  Brad’s  father, 
y - X = 2 A 41  = >•  < 47. 
[(39,41),  (40,42), 

(41,43),  (42,44), 

(43,45),  (44,46)). 

Each  member  of  the  solu- 
tion set  can  be  used  to 
obtain  an  answer  to  the 
problem.  The  answer  ob- 
tained from  (40,42)  is: 
Brad’s  mother  is  40  and 
his  father  is  42. 

747-3*^  x + y<6Ax-2  = lA 
z > Z. 

[(4,0,3),  (4,1,3),  (5,0,4)) 


747-35  8/3  x/y  A 

'^(x  + y >44). 

[8/3,  16/6,  24/9,  32/12) 

747-36  18/12  x/y  A xy  = 20. 

[ ) 

747-  37  X = 32|  A 

Mx  > A12{  - 286^). 

[x  1 32|  1 X 1 125|) 

Lesson  126 

745-A  [0,  1,  2,  ...  ) * No  * 

No  * Yes 

745- B Since  648  e N and  5984  e 
N,  648  + 5984  e N because 
N is  closed  under  addi- 
tion. * N is  closed 
under  multiplication. 

148 — C Yes 

745- D There  is  no  natural  num- 
ber that  you  can  add  to 
28  to  get  13. 

745-E  Yes  * N is  closed  under 
multiplication. 

74<S-F  No.  a - 6 is  an  element 
of  N only  if  a is  greater 
than  b.  * No.  If  you  can 
find  at  least  one  example 
for  which  it  is  not  true 
that  a - e N,  then  it 
is  not  true  that,  for 
each  a and  b.  a - 6 e N. 
Such  an  example  was  given 
in  exercise  D.  13-28 
is  not  a member  of  N. 

745-G  5 * Yes 

745-H  There  is  no  natural  num- 
ber by  which  10  can  be 
multiplied  to  get  18. 

745- 1 No.  a b is  an  element 
of  N only  if  a is  a mul- 
tiple of  b.  * No.  If  you 
can  find  at  least  one 
example  for  which  it  is 
not  true  that  a 6 e N, 
then  it  is  not  true  that, 
for  each  a and  b,  a -i- 
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6 e N.  Such  an  example 
was  given  in  exercise  H. 

18  10  is  not  a member 

of  N. 

1^5- J Yes  * By  using  the  def- 
inition of  equivalent 
ordered  pairs 
n9-  K No  * No  * No  * No 
U9-L  Yes  * No  * No 
U9-  A SO  * SO  * Yes 

B i iV  because  S x 15  = 
9x5.  * tV  iV  because 

6 X 15  = 9 X 10. 

H9-t  The  only  common  factor  of 
3 and  5 is  1.  * No  * 

Both  1 and  2 are  common 
factors  of  6 and  10.  Both 
1 and  3 are  common  factors 
of  9 and  15. 

lli,9-\}  A rational  number  of 

arithmetic  is  a set  of 
equivalent  fractions.  A 
rational  number  of  arith- 
metic contains  a basic 
fraction  and  all  fractions 
equivalent  to  the  beisiq 
fraction. 

H,9-t  Examples  are  -ff  and 

Ilt9-?  Examples  are  H and 

JJ^9-Q  Examples  are  and  -fj. 

1^9- H Examples  are  3^  an<i  It* 

150-\  The  universe  -for  a and  c 
is  N.  The  universe  for  b 
and  d is  C. 

150-6  i X i » 7^.  * I X = -11. 

* T ^ -T-  = * Yes 

150-K  Yes  * From  the  closure 

property  of  multiplication 
of  natural  numbers,  ac  e N 
and,  since  bd  is  not  0, 

bd  e C.,  Therefore,  ^ e R . 

’ bd  ^ 

160-L  The  universe  for  a and  c 
is  N.  The  universe  for 
b and  d is  C. 


150-H 


160- H 


160-0 

160-? 

159-  Q 

160-  R 


150- ^ 

151- 1 

151-M 

151-y 

151- k 

151-  B 

152- C 


+.9  = 2^  or  i-i  * 

20  20»  -*-20» 

2.  4.  8.  _ 6 3 + 48 
6 9"  54 

13- 


48  _ I I I „„  p_L  * 

5 4,  O"  ^ I 8 * 

•_3  + _S_  - 20  8 + 20 

416"  64 

20  8 ^ 20  „ 118  o„  3_2_ 

6 4 6 4 > 


* Yes 

Yes  * From  the  closure 
property  of  multiplica- 
tion of  natural  numbers, 
ad  e N and  be  e N.  Since 
bd  is  not  0,  bd  e C. 

From  the  closure  property 
of  addition  of  natural 
numbers,  ad  + be  ^ N. 

Therefore,  ^ e R^. 

bd  ^ 

-pi,  or  1 * Yes  * The  prod- 
uct of  -pf  and  I is  H, 
or  1. 


l/-k.  or  V°  ^ 

1/ T,  or  il-  =♦ 

Yes  * Yes  * -f 
f X I-,  or  10. 

-V-  - T®5  = ¥ " 8 
JJL  X or 

9 8 7 2 » 

i IS.  _ _u.  X .2^ 

4 ’26  4 ' 

JL3. 


l/3y,  or 
1/7,  or  J 

* Yes 

2it. 

2 5 • 


Yes 

Yes  * Yes  * Yes  * Jerry 
sailed  an  average  of 
or  6|,  miles  per  hour. 
There  is  no  rational  num- 
ber of  arithmetic  that 
you  can  add  to  | to  get  f . 
No  * No 

Yes  * No  * There  is  no 
rational  number  of  arith- 
metic that  you  can  add  to 
15  to  get  10.  * No 

The  universe  for  x,  y, 
and  2 is  S. 

Addition  and  multiplica- 
tion * X + y e S. 
xy  e S. 

x+y=y+x.  * 
xy  = yx. 


152-0  (x  + y)  + 2 = X + (y  + ar). 
(xy)^  = x{,y2). 

152-1.  Distributive  property 
152-  F Yes 

152-0  If  the  universe  for  x,  y, 
and  z is  N,  then  for  each 
X,  y,  and  z,  x + y e N, 
xy  e N,  and  true  state- 
ments are  obtained  from 
the  other  conditions  ex- 
pressed in  D5. 

15f-H  If  the  universe  for  x,  y, 
and  z is  Rg^,  then  for  each 
X,  y,  and  z,  X + y e R^^, 
xy  e Rg_,  and  true  state- 
ments are  obtained  from 
the  other  conditions  ex- 
pressed in  D5. 

On  your  own 
152-  I Yes  * Yes 
152-1  No.  There  is  no  natural 
number  that  you  can  add 
to  753  to  get  752.  * 

No.  There  is  no  rational 
number  of  arithmetic  that 
you  can  add  to  753  to 
get  752. 


152-Z 

152-^ 


152-0 

162-0 

152-7 


152-0 

152-0 


Yes  * Yes 

No.  There  is  no  natural 
number  by  which  you  can 
multiply  2 to  get  269. 

* Yes 
Yes  * Yes 
Yes  * Yes 

No.  There  is  no  natural 
number  that  you  can  add 
to  1 to  get^  0.  * No. 

There  is  no  rational  num- 
ber of  arithmetic  that 
you  can  add  to  1 to  get  0 
Yes  * Yes 

No.  There  is  no  natural 
number  by  which  you  can 
multiply  75  to  get  250. 


* Yes 

152-10  Yes  * Yes 
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152-\  \ I 
152-\2  -Li 
r5f-l3  V 
f5f-l4  I 
'5f-l5  i 

'5f-l6  True  statement.  Commuta- 
tive property  of  addition 
'52-\l  False  statement 
'5f-l8  True  statement.  Commuta- 
tive property  of 
multiplication 
||5f-l9  True  statement.  The 

quotient  property  and  the 
closure  property  of 
i multiplication 

5£-20  False  statement 
|5f-21  True  statement.  Distri- 
I butive  property  of  mul- 
tiplication over  addition 
52-21  False  statement 
52-2Z  True  statement.  Associ- 
I ative  property  of 

i multiplication 
I5f_24  False  statement 
1,52-25  True  statement.  Associ- 
I ative  property  of  addition 

j5f-26  True  statement.  Corarauta- 
j tive  property  of  addition 

j52_27  True  statement.  Closure 
I property  of  addition 

I 


Les 

isor 

1 127 

53- 

-A 

1 * 
2 

1*0 

53- 

-B 

1 and  3*3 

- 1,  or 

3 

2 

53- 

-C 

5 _ 

2 

1,  or  y 

*9.  i 

2 2 f 

or  2 

53- 

-D 

AG, 

M,  w. 

and  DL 

\53- 

-E 

M * 

'J  * u 

^ 4 

- T,  or 

1 3 

4 

55- 

■F 

Yes 

* ' J _ J 

4 2 

-,  or  'y 

53- 

-G 

The 

co6*rdinate  of  R 

is  1 

and 

the  coordinate  c 

)f  S is 

! 2.  The  absolute  difference 

of  y and  2 is  2 - I,  or  y. 

( * - 3,  or  ^ 

isj-H  To  the  left  * To  the  right 
* To  the  right 


15I^-\  The  symbol  for  a directed 
segment  has  an  arrow  in 
the  middle  of  the  bar 
over  the  letters.  The 
symbol  for  a segment  does 
not  have  this  arrow. 

;55-J  The  starting  point  is  D 
arid  the  terminal  point 
is  L. 

/55-K  The  direction  from  the 
starting  point  S to  the 
terminal  point  R is  to 
the  left.  * The  direc- 
tion from  the  starting 
point  T to  the  terminal 
point  U is  to  the  right. 

/55-L  No.  The  starting  point 
of  GW  is  a different 
point  from  the  starting 
point  of  WG,  The  ter- 
minal points  are  also 
different.  * GW  and 
are  the  same^  set  of 
points.  * G¥  and  WG  are 
directed  in  opposite 
directions. 

15^-H  KA  * S 

J54-H  AB,  j^,  EF,  and  HC 

1 5^,-0  The  coordinate  of  A is  0. 
The  coordinate  of  B is  y. 
The  absolute  difference 
of  0 and  y is  y - 0,  or 
y.  * y - 2,  or  y * Yes. 
The  measure  of  each  of 
these  directed  segments 
is  |.  * Yes.  Both  m 

and  ^ are  directed  to 
the  right. 

15^-?  and  ^ have  the  same 
direction  (to  the  right) 
and  the  same  measure  (y) 

* 3c  and  ® have  the 
same  direction  (to  the 
right)  and  the  same 
measure  (y). 


/55-Q  To  the  right.  Since 

> 25,  terminal  point  V 
is  to  the  right  of  start- 
ing pointd^.  * - 25, 

or  y.  m(VY)  is  the  abso- 
lute difference  of  25 
and  -V",  which  are  the 
coordinates  of  the  end- 
points of  \v7. 

155-R  S,  EF,  and  i?C 

}55-^  The  second  component,  2 

* The  first  component,  y 

155-B  (y,0)  * The  coordinate  of 

the  starting  point  of  A3 
is  0.  This  is  the  second 
comiponent  of  the  ordered 
pair  that  determines  AB. 
The  coordinate  of  the 
terminal  point  of  A3  is  y. 
This  is  the  first  compo- 
nent of  the  ordered  pair 
that  determines  A3. 

155-C  y + 2,  or  f * i + 0,  or  | 

* Yes 

J55-0  A true  statem.ent 
/55-E  (4,y)  * Since  4 + 0 = 

T + i (4,1)  - (1,0). 

* Since  4 + 2 = y + y, 
(4,1)  - (1.2). 

155- T  No  * (3,1)  =*=  No  * No 

156- Q  They  are  equivalent  di- 

rected segments  and, 
therefore,  have  the  same 
measure  and  the  same 
direction. 

156-ti  They  are  not  equivalent 
ordered  pairs  for  di- 
rected segments. 

156-\  The  first  component 
156-J  {x,y)  ^ (1,0). 

156-K  Yes.  (3,1)  - (1,0)  be- 
cause 3+0  = l-^l.  * 

Yes.  (¥,5)-  (1,0) 
because  -*y-  + 0 = 1 + 5. 
*1+0  is  not  equal  to 
i-  + ^ 


Responses  for  pages  152-156  61 


156-1  Yes.  (j,0)  '''  (1,0)  be- 
cause y+0=y+0.  * 

Yes.  -I  is  the  same  mem- 
ber of  as  * No. 

V/hen  you  replace  y in 
ix.y)  (7,0), by  0,  you 
obtain  {x,0)  (t,0).  If 

(x,0)  (t,0),  then  x + 0 = 

Y + 0.  Since  y is  the  only 
member  of  that  satisfies 
x+0=y+0,  yis  the 
only  member  of  R^^  that 
satisfies  (x,0)  ^ (y,0). 
Therefore,  the  only  mem- 
ber of  Rg^  X R^  that  has  a 
second  component  of  0 and 
that  satisfies  (x,y) 

(i,0)  is  (i,0). 

156- }^  An  infinite  set 

157- H 

157-0  m,o) 

157-?  Yes  * Since  y is  the  same 
member  of  Rg^  as  f,  (y, 0) 
is  the  same  ordered  pair 
as  (f,0).  Therefore, 

= +2 

4 8 • 

i57-Q  Y * They  are  directed 
to  the  right. 

157-R 

157-0  (y, 0)  * Any  member  of  a 

positive  rational  number 
can  be  used  to  indicate 
the  number.  Since  ■§•  + 0 = 

I + 1,  (il)  - (1,0). 
Therefore,  (y, 1)  is  a mem- 
ber of  the  same  positive 
rational  number  as  (y, 0) 
and  can  be  used  to  indi- 
cate ■'’y. 

157-1  ■^6 

157-k  (A  0)  * (il)  * I + 1 = 

^ + 0. 

157-0  Both  (|,0)  and  (^1) 
satisfy  (x,y)  ^ (y,0). 

157-0  (iO)  * ^ 

157-0  Yes  *■  Yes 


157-E  (3,2)  * No  * (3,2)  does 

not  have  a component  of  0. 
157-?  Replace  fc  by  0,  c by  3, 
and  d by  2. 

157-0  Because  of  the  definition 
of  equivalent  ordered 
pairs  for  directed  seg- 
ments * 1 
157-H  (1,0)  * Yes 

157-\  ■^l 

158-si  1 * The  first  component 
158-K  I * (iO) 

158-L  The  first  component 

158-H  An  infinite  set  * Yes. 

If  a and  b are  different 
members  of  Z,  then  (a,0) 
and  (6,0)  indicate  dif- 
ferent positive  rational 
numbers.  In  mathematical 
terras:  if  a 6,  then 
'o  + 0 6 + 0 and, 

therefore,  (a,0)  is  not 
equivalent  to  (6,0). 

158-H  An  infinite  set.  Since 

Z is  an  infinite  set,  the 
set  of  ordered  pairs 
whose  first  component  is 
a member  of  Z and  whose 
second  component  is  0 is 
adso  an  infinite  set. 

158-0  ■^1- 
158-P  -"i 
158-q  ■^25 

158-R 

158- S  ■'85 
On  your  own 

159- 1  (1,0) 

159-2  {(x,y)  1 (x,y)  ~ (y,0)} 
159-Z  ■'I 

759-4  (2,  y)  determines  CD. 

(y,  1)  determines 
(3,  y)  determines 
159-S  {(x.y)  I (x.y)  ~ (2,|)}, 

or  {(x,y)  I (x,y)  ~ (y,0)} 

{{x.y)  1 (x.y)  -v  (I-,!)), 

or  {(x,y)  I (x.y)  - (^,0)}, 


[{x.y)  I {x.y)  - (3,  U)), 
or  {{x.y)  I (x.y)  ~ (-^,0) 
759-6  +|.  % 

759-7  See  the  picture  below. 


Only  one  of  infinitely 
many  segments  is  pictured 

T ! 


L L <2  7. 

3 4 "y  2 


759-8  See  the  picture  for 
101-7. 

759-9  See  the  picture  for 
101-7. 

759-10  See  the  picture  for 
101-7. 

759-11  See  the  picture  for 
101-7. 

759-12  ^ 

759-13 
759-14  •'I 

759-15  ■'I 

759-16  •'H 
759-17  ^ 

759-18  (1,0)  * •'I 

759-19  (-5^,0) 

759-20  (^,0)  * 

^59-21  (^,0)  * 

759-22  (^,0)  * ■'V 
759-23  (^,0)  * 

^59-24  (159,0)  * +159 

759-25  (-1^,0)  * 

759-26  (1,0)  * +1 

Keeping  skilful 

759-1  See  the  sketch  below. 
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159-2 

See  the  sketch  given  for 
101-1. 

159-3 

See  the  sketch  given  for 

101-1. 

159-\^ 

See  the  sketch  given  for 
101-1. 

159-B 

See  the  sketch  given  for 
101-1. 

\159-6 

See  the  sketch  given  for 

101-1. 

159-7 

See  the  sketch  given  for 

101-1. 

.159-3 

See  the  sketch  given  for 
101-1. 

159-9 

Chord  DB  and  chord  BC 

159-  10 

Radii  AB,  AC,  and  AD 

^159-\\ 

An  example  is  [X  \ AX  ^ 

m.  _ 

159-\2 

An  example  is  {X  1 AX  < 
AB).  * An  example  is 

{Y 1 aI  > m. 

\l59-\3 

YBAD 

1 159- 14 

{ ] 

,159-15 

The  set  of  all  points 
between  B and  D 

159-16 

The  set  of  all  points  in 
either  0 A or  AG  or  in 
both  0 A and  AG 

; 159-17 

AF  < AB,  or  AB  > AF. 

i 159- 18 

FC  > AC,  or  AC  < FC. 

Lesson 

128 

160-k 

, 

Q * P * The  symbol  QP, 
and  not  PQ,  names  the  di- 
rected segment  whose 
starting  point  is  Q and 
whos^terminal  point  is 

P.  PQ  names  the  directed 
segment  whose  starting 
point  is  P and  whose 
terminal  point  is  Q. 

1 159- B 

3*0*1-  0,  orl 

! 159- C 

[ 

The  coordinate  of  the 
starting  point 

159- D 

The  absolute  difference 
of  2 and  y is  y. 

160-^  Both  QP  and  iIt  have  a 
measure  of  f and  are 
directed  to  the  left. 
leo-?  1-1,  or  I * No  * No 

160-0,  I * Yes  * Yes 
leO-W  An  infinite  set 
J60-1  The  first  component,  0 * 
The  second  component,  f 
J60-J  (|,2)  * Since  I + I = 

0 + 2 is  a true  state- 
ment, (0,|). 

J60-K  (j\3)  * Yes.  Since 

y+i=0+3isa  true 
statement,  ('•^,3)  ~ 

(0,1).  * Yes.  Since 

j + 2 = I + 3 is  a 
true  statement,  ~ 

(1,2). 

J&0-L  (l,f)  * Since  1 + i does 

not  equal  0 + -f,  (1,1) 
is  not  equivalent  to 
(0,1). 

MO-M  No.  Since  1 + f does 
not  equal  0 + f,  (1,|-) 
is  not  equivalent  to  ^ 
(0,|-).  * No.  Since 

1 + f does  not  equal 

0+0,  (-1,0)  is  not 
equivalent  to  (0,|-).  * 

Yes.  Since  5 + -f  = 0 + 

is  a true  statement, 
(5,^)  - (0,1). 

J60-H  An  infinite  set 

160-0  (0,j)  has  a component 

of  0.  * is  the  same 
member  of  Rg_  as  f. 

160-?  One  ■*  When  you  replace  x 
in  {x,y)  A/  (o,|)  by  0, 
you  obtain  (0,y)  (0,-|). 

If  (0,y)  ~ (0,|),  then 
0 + -I  = 0 + y.  Since  -I 
is  the  only  member  of  Rg_ 
that  satisfies  0 + I-  = 

0 + y,  f is  the  only 
member  of  Rg^  that  sat- 
isfies (0,y)  '''  (0,1). 


Therefore,  the  only 
member  of  Rg_  x R^^  that 
has  a first  component 
of  0 and  that  satisfies 
{x.y)  - (0,1)  is  (0,1). 

161- Oi  -f 

161-K  (0,11) 

161-S  -j  and  are  the  same  mem- 
ber of  Rg^.  Therefore, 
(0,-|)  is  the  same  basic 
pair  as  (0,|-)  and  the 
same  negative  rational 
number  is  indicated  by 
each  of  these  basic  pairs. 

161-1  — *■  They  are  directed 

to  the  left. 

161-U 

161-y  (0,i)  * Since  2 + y = 

0 + y is  a true  state- 
ment, (2,y)  ~ (0,y). 

161- )t} 

162- h  (0,1)  * (1,1-)  * Since 

0+y  = y + yisa  true 
statement,  (0,y)  ~ (y,'|). 

162-^  Both  (0,y)  and  (y,|-)  sat- 
isfy [x,y)  ~ (0, f) . "y 

162-0  (1,3)  * No  * (1,3)  does 

not  have  a component  of  0. 

162-0  (1,3)  determines  a di- 

rected segment  that  is 
directed  to  the  left,  not 
to  the  right.  * Yes.  Each 
member  of  the  infinite 
set  of  ordered  pairs  that 
are  equivalent  to  (1,3) 
indicates  “2. 

162— E Replace  a by  0,  c by  1, 
and  d by  3.  * The  basic 
pair  that  is  equivalent 
to  (1,3)  * The  basic  pair 
that  is  equivalent  to 
(1,3)  has  a first  compo- 
nent, not  a second  com- 
ponent, of  0. 

162-E  Because  of  the  definition 
of  equivalent  ordered 
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pairs  for  directed  seg- 
ments * 2 

162-Q  (0,2)  * Yes 

J62-W  ~2 

162-\  2 * The  second  component 

162-^  (2,1) 

162-Y.  The  absolute  differenoe 
of  2 and  f is  the  second 
component  of  the  basic 
pair  that  is  equivalent 
to  (2, y).  The  first 
component  of  this  basic 
pair  is  0. 

162-L  A negative  rational  num- 
ber * The  second  compo- 
nent of  (-iTj^ir)  is  great- 
er than  the  first  compo- 
nent. 

162- \^  The  second  component 

J62-H  An  infinite  set  * Yes. 

If  a and  b are  two 
different  members  of  Z, 
then  (0,a)  and  (0,6)  in- 
dicate different  negative 
rational,  numbers. 

163- 0  "l- 

163-?  "15 

les-Q  "-i- 

163-R  "4 

163-S  --jV 

163-h.  Since  y + 0 = 0+  Yisa 
true  statement,  (y,y) 
(0,0).  * Since  3 + 0 = 

0 + 3 is  a true  state- 
ment, (3,3)  (0,0).  * 

Since  •7  + 0 = 0+  yisa 
true  statement,  (y,-!-) 
(0,0). 

163-0  They  are  the  same. 

163-0  An  infinite  set  * To  ob- 
tain a member  of  [{x,y)  \ 
ix,y)  /V  (0,0)},  X and  y 
are  replaoed  by  the  same 
member  of  R„.  R„  has 

3,  a 

infinitely  many  members. 
163-0  (0,0)  satisfies  {ix,y)  ] 


(x,y)  /v  (0,0) },  and 
(0,0)  has  a component 
of  0. 

163-E  No.  The  basic  pair  of 
eaoh  member  of  Rp  has  a 
non-zero  first  component. 
'*■  No.  The  basic  pair  of 
each  member  of  R^^  has  a 
non-zero  second  compo- 
nent. 

163-E  Yes  * Yes  * Yes  * An 
infinite  set 

163-0  An  infinite  set 

163-H  Yes  * { } 

16i,-\  The  coordinates  of 

points  to  the  right  of 
point  0 are  positive 
rational  numbers.  The 
coordinates  of  points 
to  the  left  of  point  0 
are  negative  rational 
numbers. 

16Ji,-^  To  the  right  of  point  0 

* To  the  left  of  point  0 
No  * Yes.  A point  is 
associated  with  each 
member  of  R and  R is  an 
infinite  set. 

16Ji,-L  The  arrow  at  the  right 
tells  you  that  the 
points  associated  with 
positive  rational  num- 
bers go  on  and  on.  The 
arrow  at  the  left  tells 
you  that  the  points 
associated  with  nega- 
tive rational  numbers 
go  on  and  on. 

16I^-\h  -^1  * 0 

16Ji,-^  The  coordinate  of  point 
E is 

161^-0  ~2 

161,-? 

16J,-<^  FK 

161,-R  The  directed  segments 
associated  with  ~3  are 


On  your 

directed  to  the  left. 
The  directed  segments 
associated  with  ■''3  are 
directed  to  the  right. 

own 

16I,-\ 

(0,1) 

164-2 

{{x,y)  I (x,y)  'v  (0,1)} 

164-3 

"1 

164-n 

(y, y)  determines  DC. 

164-B 

(2,  y)  determines  FE. 

(y,  3)  determines  ifG. 
{(^.y)  1 (x,y)  ^ (y,  y)  } 

164-0 

or  {(x,y)  1 ix,y)  ~ 
(0,1)}. 

{ix,y)  f {x,y)  - (2,  V) 
or  {{x,y)  1 {x,y)  ^ 
(0,^)}. 

ax,y)  I (x.y)  - (1,3)} 
or  [{x.y)  1 {x.y)  ~ 

(o.i)} 

-7  -3  -1 

6*  4*  2 

164-7 

"lO 

165-Z 

- 4 

9 

165-9 

0 

165-  10 

■^21 

165- W 

+ 1 3 

7 

165-\2 

“8 

165-\3 

(0,1)  * 

165-  14 

(3,0)  * +3 

165-  15 

(0,7)  * "7 

165-  16 

(0,1) 

165-  17 

o 

o 

* 

o 

165-\0 

(7,0)  * +7 

165-  19 

((^>w)  * 

765-20 

(0,0)  * 0 

765-21 

“1  * +1  * +1 
■^4  3 

765-22 

Point  H * Point  D * 

765-23 

Point  A 
^2 

765-24 

- 1 

4 

765-25 

+i.  * -A  * +P 

3 If 

165-10 

ffi  * Sc  * ^ 

765-27 

'*'3720  could  represent 

3720  ft.  above  sea 
level.  ~39  could  rep- 
resent 39  ft.  below  sea 
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165-1^ 

165- 29 

Lesson 

166- k 

166-^ 

166-Z 


i y^^-D 


166-^ 


166-? 


m-^ 

166-)\ 

166-\ 


m-^ 


i66-y< 


level. 

"15  +212  167-L 

"5  * +10 

129 

Yes  * No  * To  the  left 
of  point  0 
No  * Yes 

(0,1)  * Since  y + i = 

0 + y is  a true  statement, 

(0,y).  Therefore, 
both  (T,y)  and  (0,y)  in- 
dicate the  rational  num- 
ber "y. 

Yes.  The  ordered  pair 
(0,y)  indicates 
Therefore,  the  symbol 
(0,y)  names  "y.  * Yes. 

The  ordered  pair  (y,y) 
indicated  “y.  Therefore, 
the  symbol  (y, y)  names 
* Yes.  Both  (0,4)  and 
(y, 4)  indicate  the  ra- 
tional number  ”4* 

Yes.  Point  “1  is  to  the 
left  of  point  "y-  * Yes. 

(0,y)  indicates  ”y  and 

(1.0)  indicates  +1. 

Point  “y  is  to  the  left 
of  point  +1. 

Point  0 is  to  the  left  of 
each  point  associated 
with  a positive  rational 
number.  * Each  point 
associated  with  a neg- 
ative rational  number  is 
to  the  left  of  point  0. 

Yes 
0 

The  first  component  of 

(4.0)  and  the  second  com- 
ponent of  (0,4)  * T 
Rg_  is  closed  under  the 
operation  of  addition.  * 

Yes.  0 is  less  than  f. 

(Column  1)  Yes  * +-|  = 


(1,0).  +A=(tt,0). 

(Column  1)  The  first 
component  of  (|,0)  and 
the  second  component  of 
(tV>C>)  * The  first  com- 
ponent of  (yy.O),  and 
the  second  component  of 
(|,0)  * No 

167-k 

167-B  a was  replaced  by  0,  b 
y,  c by  0,  and  d by 
■j.  * a was  replaced  by 
0,  fc  by  4,  c by  0,  and 
d by  4. 

167-C  Yes.  The  slim  of  0 + y, 
or  y,  is  less  than  the 
sura  ofO+4,  ory.  * 

The  sura  of  the  first 
component  of  (O,!-)  and 
the  second  component  of 
(0,4)  is  less  than  the 
sum  of  the  first  compo- 
nent of  (0,4)  and  the 
second  component  of 
(0,4).  Therefore,  the 
rational  number  (0,4), 
or  ”4,  is  less  than  the 
rational  number  (0,4), 
or  “4. 

167-D  Replace  a by  0,  b by  4, 
c by  0,  and  d by  * 

Yes 

J67-E  Yes 

167-E  False  statement  * Since 
4 + 0 is  not  less  than 
3 + 0,  (4,0),  or  +4,  is 
not  less  than  (3,0),  or 
+3. 

167^Q  True  statement  * Since 

0 + 4 is  less  than  0 + f, 
(0,4),  or  ~4>  is  less 
than  (0,4),  or  ~4* 

167-}^  True  statement  * Since 

0+0  is  less  than  4 + 9, 
(0,9),  or  ”9,  is  less 
than  (4>0)>  or  +4* 


167-\  False  statement  * Since 
0 + 8 is  not  less  than 
0+4,  (0,4),  or  ~4,  is 
not  less  than  (0,8),  or 
~8. 

J67-J  False  statement  * Since 
4 + y is  not  less  than 
0 + 0,  (4,0),  or  +4,  is 
not  less  than  (0,4),  or 

— 2. 

2* 

167-K  (Column  2)  True  state- 
ment ^ Since  4 + 0 is 
less  than  5+0,  (4,0), 
or  +4,  is  less  than 
(5,0),  or  +5. 

167-1  (Column  2)  +4  > +4. 

167-H  (0,4)  < (0,4).  * Yes. 

‘Since  0 + 4 is  less  than 

0+4,  (0,4),  or  “4»  is 

less  than  (0,4),  or  “4* 

^ Yes.  Since  “4  < “4  is 
a true  statement,  ~4  ^ ~T 
is  also  a true  statement. 
167-H  True  statement  +4  > +4 
gives  the  same  informa- 
tion as  +4  < +4,  and 
4+0<4+0isa  true 
statement. 

167-0  False  statement  * “4  > "4 
gives  the  same  informa- 
tion as  "4  < "4,  and  0 + 

4 < 0 + 4 is  a false 
statement. 

167- ?  False  statement  * "y  > ^4 

gives  the  same  informa- 
tion as  +4  < “4  and 
4-^4<0+0  is  a 
false  statement. 

168- Q  The  universe  for  a and  b 

is  Z.  a,  or  (0,a),  rep- 
resents any  negative  ra- 
tional number,  b,  or 
(^,0),  represents  any 
positive  rational  number. 
Since,  for  each  a and  b, 

0 + 0 is  less  than  b + a. 
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(0,  a) , or  a,  is  less 
than  (b,0),  or  b. 

168-k  5 * ^ 

168-^  Yes.  (0,5)  is  the  basic 
pair  of  “5.  Both  0 and 
5 are  mates  of  natural 
numbers.  * Yes.  Both  16 
and  0 are  mates  of  nat- 
iral  numbers.  * No. 

(0,-|-)  is  the  basic  pair 
of  "i*  -T  is  not  the  mate 
of  a natural  number.  * 

Yes.  0 is  the  mate  of  a 
natural  number. 

168-C  Yes  * Yes  * Yes  * Examples 
are  “y,  '’■y,  and  “y. 

168-[i  Each  member  of  I is  also 
a member  of  R. 

168-E  Yes  * Yes 

168-E  No  * No  * Yes 

168-Qi  No  * Each  member  of  Ip 

is  also  a member  of  R.  * 
Each  member  of  Ip  is  also 
a member  of  Rp.  * Each 
member  of  Ip  is  also  a 
member  of  I. 

J68-W  +1  * No 

168-\  Yes  * Yes 

168-J  Yes.  “83  is  a negative 
integer.  * No.  '^6  is  not 
a negative  integer.  * No. 
”y  is  not  an  integer. 

168- Y.  Each  member  of  is  also 

a member  of  R.  * Each 
member  of  is  also  a 
member  of  Rj^.  * Each 
member  of  is  also  a 
member  of  I. 

169- 1  No  * “1 

169-H  0 

169-\\  I * { } 

169-0  The  three  dots  indicate 

that  the  positive  in- 
tegers go  on  and  on  and 
that  there  is  not  a 
greatest  positive  in- 
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teger.  * The  three  dots 
indicate  that  the  neg- 
ative integers  go  on 
and  on  and  that  there 
is  not  a least  negative 
integer. 


16  9-? 

No  * No 

On  your 

own 

169-\ 

”2 

169-1 

+ 1 5 

1 6 

169-Z 

■"3 

169-^ 

+ 3 

8 

169-E 

(0,3) 

169-Z 

(0,0) 

169-7 

(|,0) 

169-Z 

(0,^) 

169-0 

-5  +2  +5  +7 

8 ) 3 > 6 > 8 

169-  10 

“2,  "1,  ”y, 

169-  1 ! 

0,  ^ 

169-  12 

“3,  "2,  "1, 

169-  13 

False  statement 

True  statement 

169-  15 

True  statement 

169-  16 

False  statement 

169-  !7 

True  statement 

169-  18 

False  statement 

169-  19 

{"2,  "I) 

169-10 

{“2,  “1,  0,  ■'3} 

169-2\ 

{^3} 

169-22 

{“2,  +1,  ^3, 

-6.) 

2 1 

169-lZ 

{^1,  ^3} 

169-2^^ 

{-2,  “4,  -1: 

Keeping 

skilful 

170-  1 

2388 

170-2 

227. 3360 

170-Z 

34yir 

170-^ 

958 

170-Z 

784 

170-Z 

1,198,800 

170-1 

27.993 

170-Z 

1155 

170-Z 

62,946 

170- \0 

1 9 8 

3 4 3 

170-\\ 

.00036 

170- \2 

12| 

170- \Z  232t 
170-  5l7T 

170-\E 
170-\0  69y 

170- \7  .303 

170- \Z  23.156 
170-\Z  42-i- 

170-10  261.0 

170-1\  27 

170-11  118.5 
170-lZ  4.05 
170-1\\  128.294 
170-2E  7.7 
Checking  up 
Test  123 


170-  1 

Distributive  property  of 
multiplication  over 
addition 

170-2 

Commutative  property  of 
multiplication 

170-Z 

Identity-element  property 
of  multiplication 

170-^ 

Associative  property  of 
addition 

170-Z 

-p  -7  -3  -1  ^ +±  +1 

m 2>  2l  4>  2 

170-Z 

-K  -2.  -3  Q +_L  +2. 

O).  3>  51  I0»  51 

+ 5 

2 

170-7 

+ 9 

2 

170-Z 

— 3 1 

2 0 

170-Z 

0 

170-  10 

"1 

170-  1 1 

0 and  “1 

170- \1 

+ 3 

8 

170-  13 

Point  B 

170-  |i| 

+ 3 

4 

170-  15 

T 

170-  !6 

“1 

Lesson 

130 

171- k 

Point  A.  “3  is  a trip 

of  3 units  to  the  left. 

* Point  G.  ■'■3  is  a trip 
of  3 units  to  the  right. 

171-Z  Point  E * ■'■2  is  a trip 
of  2 units  to  the  right. 

* Yes 


;7;-C 

/7;-D 

;77-E 

171-? 


i7;-G 

171-W 

171-\ 


171-^ 


t 

I 

i 172-Y. 


Point  F * 3 units  * Yes 
Point  +2  * Point  +2  * 
Point  ■'■5 
Point  +5  * Yes 

Point  * If  you  take  a 

trip  of  f units  to  the 
right  from  point  '‘'■i-,  you 
go  to  point  ■’■-I. 

Point  * Yes 

Yes 

■^12.  A trip  of  ■*■5  takes 
you  from  point  0 to 
point  From  point  ’‘‘S, 

a trip  of  ■'■7  takes  you  to 
point  ■'■12.  A single  trip 
of  ■'■12  takes  you  from 
point  0 to  point  "'■12. 
Therefore,  the  suin  of  '*'5 
and  +7  should  be  ^12.  * 
■^22.  A trip  of  takes 
you  from  point  0 to  point 
■^13.  From  point  ‘^13,  a 
trip  of  ■'■9  takes  you  to 
point  "^22.  A single  trip 
of  ‘*'22  takes  you  from 
point  0 to  point  '^22. 
Therefore,  the  sum  of  ‘^13 
and  should  be  ■*'22.  * 
■‘'I-.  A trip  of  "''i  takes 
you  from  point  0 to  point 
''’7.  From  point  '^7,  a 
trip  of  ■''7  takes  you  to 
point  ■^7.  A single  trip 
of  ■*'■1  takes  you  from 
point  0 to  point  '^1-. 
Therefore,  the  sum  of 
and  ■'■7  should  be  "^7. 

If  you  start  at  point  0 
and  take  any  two  succes- 
sive trips  to  the  right, 
you  will  always  end  up 
at  a point  to  the  right 
of  point  0. 

Point  ~1  * Point  “1  * 
Point  “3 


172-L  Point  “3  * Yes 

172-H  Yes 

172-H  “11.  A trip  of  “5  takes 

you  from  point  0 to 
point  “5.  From  point 
“5,  a trip  of  “6  takes 
you  to  point  “11.  A 
single  trip  of  “11  takes 
you  from  point  0 to 
point  ”11.  Therefore, 
the  sum  of  “5  and  “6 
should  be  “11.  * A 

trip  of  “7  takes  you 
from  point  0 to  point 
“7.  From  point  ”7,  a 
trip  of  ”7  takes  you  to 
point  “7.  A single  trip 
of  “7  takes  you  from 
point  0 to  point  “7. 
Therefore,  the  sum  of 
“7  and  “7  should  be  "7. 

* “20.  A trip  of  ”13 
takes  you  from  point  0 
to  point  “13.  From 
point  “13,  a trip  of  “7 
takes  you  to  “20.  A 
single  trip  of  “20  takes 
you  from  point  0 to 
point  “20.  Therefore, 
the  sura  of  “13  and  “7 
should  be  “20. 

172-0  If  you  start  at  point  0 
and  take  any  two  succes- 
sive trips  to  the  left, 
you  will  always  end  up 
at  a point  to  the  left 
of  point  0. 

172- k Point  "3  * Point  “3  * 

A trip  of  "^l  is  a trip 
of  1 unit  to  the  right. 

* Point  ”2 

172-0  Point  “2  * Yes 

172-0  “2 

172-0  A trip  of  “3  * The  same 
as  a trip  to  the  left 
from  point  0 


172-0.  “3.  A trip  of  “5  takes 

you  from  point  0 to 
point  “5.  From  point  “5, 
a trip  of  ■*'2  takes  you 
to  point  “3.  A single 
trip  of  “3  takes  you 
from  point  0 to  point  ”3. 
Therefore,  the  sum  of  “5 
and  ■*'2  should  be  ”3.  * 

“8.  A trip  of  “14  takes 
you  from  point  0 to 
point  “14.  From  point 
”14,  a trip  of  '*’6  takes 
you  to  point  “8.  A 
single  trip  of  “8  takes 
you  from  point  0 to 
point  ”8.  Therefore, 
the  sura  of  ”14  and  "^6 
should  be  "8.  * “7.  A 
trip  of  “7  takes  you 
from  point  0 to  point  “7. 
From  point  “7,  a trip  of 
'^7  takes  you'  to  point 
”7.  A single  trip  of 
“7  takes  you  from  point 
0 to  point  “7.  There- 
fore, the  sura  of  ”7  and 
■*■7  should  be  “7. 

172-0  Point  +3  * Point  +2 

172- 0  Yes 

173- ^  The  sum  of  ''■3  and  ”1 

should  be  '^2. 

173-\  A trip  of  ■*'3  * The  same 
as  a trip  to  the  right 
from  point  0 

173-0  +6.  A trip  of  +9  takes 

you  from  point  0 to 
point  ■'■9.  From  point 
■^9,  a trip  of  “3  takes 
you  to  point  '’’e.  A 
single  trip  of  "^6  takes 
you  from  point  0 to 
point  ‘''6.  Therefore, 
the  sura  of  ''■9  and  “3 
should  be  ■‘'6.  * '^6.  A 
trip  of  ■’'le  takes  you 
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from  point  0 to  point  ■‘'16. 
From  point'  16,  a trip  of 
“10  takes  you  to  point  ‘‘'G. 
A single  trip  of  '^6  takes 
you  from  point  0 to  point 
■^6.  Therefore,  the  sum 
of  ■'■16  and  “10  should  be 
•'•6.  * % A trip  of  ■'■f 
takes  you  from  point  0 to 
point  From  point  ’''•J, 

a trip  of  takes  you  to 
point  ■'■•5-.  A single  trip 
of  ■'■-^  takes  you  from 
point  0 to  point 
Therefore,  the  sura  of 
and  should  be 

173-K  If  the  trip  represented 
by  the  positive  rational 
nuraber  is  longer  than  the 
trip  represented  by  the 
negative  rational  nuraber, 
then  the  sura  of  the  two • 
nurabers  should  be  posi- 
tive. If  the  trip  repre- 
sented by  the  negative 
rational  nuraber  is  longer 
than  the  trip  represented 
by  the  positive  rational 
nuraber,  then  the  sura  of 
the  two  nurabers  should 
be  negative. 

173-L  "When  the  trip  to  the 

right  is  the  same  nuraber 
of  units  as  the  trip  to 
the  left  * When  the  trip 
represented  by  the  posi- 
tive rational  number  is 
the  same  number  of  units 
as  the  trip  represented 
by  the  negative  rational 
nuraber. 

173-H  Yes.  A trip  to  the  left 
followed  by  a trip  to 
the  right  of  the  same 
number  of  units  takes 


you  to  point  0.  * A 
trip  of  “S  takes  you 
from  point  0 to  point 
“3.  From  point  “3,  a 
trip  of  '*’3  takes  you 
back  to  point  0. 

J73-H  No  * No 

173-0  For  a trip  represented 
by  the  rational  nuraber 
0,  you  stay  at  point  0. 
Therefore,  when  you 
take  two  successive 
trips  and  the  first 
trip  is  0,  you  start 
the  second  trip  from 
point  0.  This  is  the 
same  as  taking  just 
the  second  trip.  There- 
fore, the  sura  of  0 and 
any  given  rational  num- 
ber should  be  the  given 
nuraber. 


On  your 

own 

173-\ 

Point  ■'■3  * Point  ""7 

173-1 

-^7 

173-Z 

Point  ^2 

173-\^ 

■"2 

173-S 

Point  “2  * Point  “4 

173-0 

“4 

173-7 

Point  “2 

173-0 

“2 

173-0 

A trip  of  ■'"6  followed 
by  a trip  of  “2  takes 
you  from  point  0 to 
point  ■'■4.  A trip  of 
“2  followed  by  a trip 
of  ■‘'6  also  takes  you 
from  point  0 to  point' 

■'■4. 

173-\0 

A trip  of  “5  takes  you 
from- point  0 to  point 
“5.  From  point  “5,  a 
trip  of  ■'■5  takes  you 
back  to  point  0. 

i 75-  1 1 

For  a trip  of  0,  you 
stay  at  point  0.  So  a 

trip  of  0 followed  by  a 
trip  of  “7  is  the  same 
as  taking  just  the  one 
trip  “7.  A trip  of  "7 
takes  you  from  point  0 
to  point  “7. 

173- \2  From  point  0,  a trip  of 

■*■5  followed  by  a trip  of 
“6  takes  you  to  point  “1. 
From  point  0,  a trip  of 
“4  followed  by  a trip  of 
■'■3  also  takes  you  to 
point  “1. 

Lesson  131 

17I(,-k  A trip  of  takes  you 

from  point  0 to  point  '^2. 
From  point  ■*'2,  a trip  of 
■'■3  takes  you  to  point  ■*'5. 
This  is  the  same  as  tak- 
ing a single  trip  of  ■*'5. 

* Yes  * ■'2  = (2,0). 

■"3  = (3,0),  ■'■5  = (5,0). 

17^-0  A trip  of  “1  takes  you 

from  point  0 to  point  “1. 
From  point  “1,  a trip  of 
“2  takes  you  to  point  “3. 
This  is  the  same  as  tak- 
ing a single  trip  of  “3. 

* “1  = (0,1).  “2  = (0,2). 

“3  = (0,3). 

17I^-Z  5 * Yes 
17I^-0  3 ♦ Yes 

174- E  Yes.  ^ = (iO),  and 

■"j  = (t.o). 

If  you  are  finding  the 
sum  of  two  positive 
rational  numbers,  the 
component  you  obtain  is 
a first  component  and 
the  sura  is  positive. 

17j^-F  Yes.  “2  = (0,2),  and 

"I  = (0,1).  2 + I = |. 

* Second  component  *■ 

(0,1-),  or  “y.  If  you 
are  finding  the  sura  of 
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174-0 

two  negative  rational 
numbers,  the  component 
you  obtain  is  the  second 
component,  and  the  sura 
is  negative. 

“4  =■  (0,4).  +1  = (1,0). 

175-H 

"3  = (0,3).  * +4  = (4,0). 
“1  ■=  (0,1).  +3  = (3,0). 

“2  = (0,2).  “^2  = (2,0) 
0 = (0,0). 

3 * Yes.  4-1=3. 

175-\ 

3 * Yes.  4-1=3. 

i75-J 

No  * 0.  2-2  = 0. 

175-K 

Yes  * 

175-L 

Yes  * 

175-H 

The  non-zero  component 

175-H 

of  the  basic  pair  for 
“y  is  -y.  The  non-zero 
component  of  the  basic 
pair  for  ''■y  is  y.  Find 
the  difference  of  these 
non-zero  components. 

Since  this  difference  is 
0,  the  basic  pair  for 
the  sura  of  ~y  and  "^y  is 
(0,0).  * 0 

0.  3-3  = 0. 

175-0 

"21.  12  + 9 = 21. 

175-P 

— 6 9 _ 8 _ 6 

7 * ^ 7 7 • 

175-(i 

"1.  3-2=1. 

175-P 

0.  6-6  = 0. 

175-0 

-3  2 , 5 _ 3 

2 • 3 6 2 * 

175-1 

II 

1 

CO 

+ 

175-0 

— 1 6 ry  5 _ 1 6 

3 • 3 3 • 

175-^ 

+ 1 5 3 _ 1 

>10  • 8 5 40  • 

175-yi 

+ 16  1 p 7 _ t 6 

9 . 1 + 9 9 . 

175-1 

+1  5 1 1 _ 1 

3 • 4 12  3* 

175-1 

+2  1 , ! _ 2 

9 . 9 9 9 • 

176-k 

Yes  * ■'■3  * ’’’2  and  ’*’3 

176-0 

11  * Yes  * 6 * Yes 

176-0 

+5  * Yes.  (11,6)  = -"S, 

176-0 

(7,5)  = +2  and 

(4.1)  = +3. 

(1.2)  and  (8,10)  * 

176-1 

(1,2).  = "1.  (8,10)  = "2. 

9 * Yes  * 12  * Yes 

J76-F  ~3  * Yes.  (1,2)  + 

(8,10)  = (9,12)  is  the 
same  statement  as 
~1  + “2  = “3. 

J76-Q  “4  * "^l 

176-\\  7 * 10  * Yes 

176-\  From  your  work  with 
trips,  you  know  that 
the  sura  of  “4  and  ‘*'1 
should  be  “3.  (7,10)  = 

“3. 

776-J  From  your  work  with 
trips,  you  know  that 
the  sura  of  ‘‘'4,  or  (8,4), 
and  “1,  or  ( 3,  4) , 
should  be  ‘^3.  The  sum 
of  the  first  components 
of  (8,4)  and  (3,4)  is 
11.  The  sum  of  the 
second  components  of 
(8, 4)  and  (3, 4)  is  8. 

You  can  form  the  ordered 
pair  (11,8)  from  these 
sums.  (11,8)  ==  ■^3. 

176- K  Yes  * Yes 

177- L  Yes  * Because  of  the 

definition  of  the  sura 
of  two  rational  numbers 
177-H  a was  replaced  by  1,  b 
by  8,  c by  2,  and  d by 
-j.  * a was  replaced  by 
2,  by  3,  c by  10,  and 
d by  5.  * a was  replaced 
ty  i.  by  c by 
and  d by  6.  * Yes 

177-H  True  statement 

177-0  False  statement 

177-P  False  statement 

177-()  True  statement 

177-R  True  statement 

177-k  Closure  property  of 
addition 

177-0  From  the  definition  of 
the  sum  of  two  rational 
numbers,  if  {a,b)  and 
(c,  d)  are  any  two  ra- 


tional numbers,  (a,  b)  + 
(c,  d)  = (a  + c,  b + d) . 
From  the  closure  prop- 
erty of  addition  of 
rational  numbers  of 
arithmetic,  (a  + c,  b + d) 
is  an  ordered  pair  of 
rational  numbers  of 
arithmetic.  Therefore, 

(a  + c,b  + d)  is  a ra- 
tional number  and  the 
sura  of  any  two  rational 
numbers  is  always  a 
rational  number. 


177-0 

Yes.  From  your  response 
to  exercise  B,  you  know 
that  if  X e R and  y e R, 
then  X + y e R. 

177-0 

Yes  * (i,0) , or  and 

(0,2),  or  "2 

177-P. 

Yes.  (iO)  = ^ and 
(y,y)  = * Yes. 

(1,3)  = “2  and  (0,2)  = 
"2. 

177-? 

(3,5)  * Yes 

177-0 

(y,l)  * Yes 

177-0 

Yes  Each  of  the  or- 
dered pairs  (y,  2) , 

'4'),  ('-4% 5),  and 
(y, 3)  indicates  the 
rational  number  ~y. 

177-\ 

Yes 

178-k 

Yes  * Yes 

178-0 

Yes.  The  definition  of 
the  sura  of  two  rational 
numbers  * Yes.  0 + 0 = 

0.  * A positive  rational 
number.  The  first  com- 

ponent of  the  basic  pair 
(ra  + n,0)  is  non-zero. 

178-0 

Yes 

178-0 

Negative  * The  second 
components  of  both 
(0,m)  and  (0,n)  are 

non-zero. 

178-P 

Yes.  The  definition  of 
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the  sum  of  two  rational 
numbers  * Yes.  0+0=0. 

* Negative.  The  second 
component  of  the  basic 
pair  (0,m  + n)  is  non- 
zero. 

178-?  Yes 

178-(3  a positive  rational  num- 
ber * A negative  rational 
number 

178-^  Yes.  The  definition  of 
the  sum  of  two  rational 
numbers  * Yes.  m + 0 = m 
and  0 + n = n.  * Negative. 
If  m < n,  then  the  second 
component  of  (m,n)  is 
greater  than  the  first 
component. 

178-\  Positive.  If  m > n,  then 
the  first  component  of 
(m,n)  is  greater  than  the 
second  component.  * 0. 

If  m = n,  then  the  first 
component  of  (m.n)  is 
the  same  as  the  second 
component. 

178-y}  No.  If  the  non-zero 

component  of  the  basic 
pair  for  the  positive 
rational  number  is  not 
greater  than  the  non- 
zero component  of  the 
basic  pair  for  the  nega- 
tive rational  number, 
then  the  sura  of  the  two 
numbers  is  not  positive. 

* No.  If  the  non-zero 
component  of  the  basic 
pair  for  the  negative 
rational  number  is  not 
greater  than  the  non- 
zero component  of  the 
basic  pair  for  the  posi- 
tive rational  number, 
then  the  sura  is  not 
negative.  * When  the 


non-zero  component  of 
the  basic  pair  for  the 
positive  rational  num- 
ber is  the  same  as  the 
non-zero  component  of 
the  basic  pair  for  the 
negative  rational 
number. 


i75-K 

Yes.  From  the  defini- 
tion of  the  sum  of  two 
rational  numbers,  (0,0) 
+ (c,  d)  = (0  + c,0  + d) 
and  (0  + c,  0 + d)  = 

(c,  d).  * The  given  ra- 
tional number 

On  your 

own 

178-\ 

False  statement 

178-2 

True  statement 

178-Z 

True  statement 

178-\\ 

False  statement 

178-f> 

False  statement 

178-% 

True  statement 

179-7 

Examples  are  (2,5)  + 
(t>t)  ” (tjT)  3>ud 

(1,1).  + (1.^)  = (i¥). 

179-8 

Examples  are  (2,7)  + 
(7,2)  = (9,1)  and 
(f.l)  + CtM)  “ (8.1). 

179-9 

Examples  are  (9,2)  + 
(3,24)  = (12,26)  and 
( t.t)  + (1,22)  = 

( L?  'L5  ) 

1 79-  10 

Examples  are  (f, 1)  + 

(1.0)  = (H.l)  and 

(1.1)  + (1,1)  = (2,11). 

179-l\ 

Examples  are  (18,2)  + 
(18,4)  = (36,6)  and 
(16,0)  + (24,10)  = 
(40,10). 

179-12 

■^37 

179-  13 

+8 

179- \\\ 

+32 

179-15 

0 

179-16 

"13 

179-17 

"6 

179-  18 

"3 

179-19 

+27 

179-20 

+21 

179-21 

+219 

179-22 

"89 

179-23 

"26 

179-24 

+ 17 

1 5 

179-25 

“17 

179-26 

+9 

179-27 

0 

179-28 

"464 

179-29 

0 

179-30 

+89 

179-31 

+23 

179-32 

0 

179-33 

TT 

179-34 

+ 4 

3 

179-35 

—2  2 

3 

1 79-  36 

-9  # +9  * "13  ♦ +^g 

Keep i ng 

skilful 

179-  1 

{6|) 

179-2 

{4^} 

179-3 

{11,1} 

179-4 

{78i} 

179-5 

(1.9} 

179-6 

{-iV} 

179-7 

{.093} 

179-8 

{25} 

179-9 

{70.7} 

1 79-  10 

{95.18} 

1 79-  1 1 

{fs.  1} 

179-12 

Since  the  solution  set 
of|  + i>y  A^  + -|-<y 
is  an  infinite  set,  you 
should  give  a standard 
description  of  this 
solution  set. 

{y  1 T?<  y < 17} 

179-13 

{17i,  19^} 

Lesson 

132 

179- A 

3 * +3 

4 4 

179-B 

6 * +6 

179-C 

■^1  * +¥r  * product 

of  any  two  positive 
rational  numbers  should 
be  a positive  rational 
number. 
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180-li  0 

180-1  0*0*0 
180-?  0 * Yes 

180-Qi  0 * Yes 

\180-W  Statement  A tells  us  that 
'*'3  + ~3  is  the  same  ra- 
tional number  as  0. 

Since  we  want  multiplica- 
tion of  rational  numbers 

I to  be  well  defined,  we 

should  be  able  to  replace 
0 in  the  product  ■*’2(0)  by 
■'■3  + ~3  without  affecting 
jj  the  product.  Statement  B 

tells  us  that  the  product 
”^2(0)  is  0.  If  we  re- 
place 0 in  "^2(0)  by  "^3  + 

1 “3,  the  product  ■^2C^3  + 

|!  “3)  should  be  0. 

180-\  Yes 
180-^  Yes 

The  transitive  property 
of  equality 

180-\.  Yes  * “6  is  the  number 

that  must  be  added  to  "^6 
to  obtain  the  sum  0. 

180-\K  ~6.  If  multiplication  of 

rational  numbers  has  the 
commutative  property,  then 
the  product  of  ”3  and  "'’2 
' should  be  the  same  as 

the  product  of  "'’2  and  ”3. 
750-N  “7-^  * ~TT  * Negative 

180-Q  0 * Yes 

180-?  V/e  want  0 to  be  the  prod- 
uct of  any  rational 
number  and  0. 

The  well-defined  property 
of  m.ultiplication  of 
rational  numbers  * The 
rational  number  0 in  the 
product  “3(0)  was  replaced 
by  ■^2  + “2. 

180-^  Distributive  property 

181-%  The  transitive  property 

of  equality 


181-'^  Yes  * ■*’6  is  the  number 
that  must  be  added  to 
“6  to  obtain  the  sum  0. 

181-\^  We  want  multiplication 
of  rational  numbers  to 
have  the  commutative 
property. 

iW-V  ^60  * ^2^  * Positive 

On  your  own 

181-  \ +30  * •'2  * "^4 

181-2  Because  of  the  defini- 

tion of  the  sum  of  two 
rational  numbers 

181-S  Zero  property  of  multi- 
plication of  rational 
numbers 

181-^^  Statement  A tells  you 

that  +6  + “6  is  equal 
to  0.  To  obtain  state- 
ment C,  you  can  replace 
0 in  the  product  +5(0) 
by  the  equal  rational 
number  +6  + “6. 

181-S  Distributive  property 

181-S  Use  the  transitive 

property  of  equality. 

181-7  “30 

181-%  If  multiplication  of 

rational  numbers  is  to 
have  the  commutative 
property,  then  “6  * '^5 
must  be  the  same  as 
+5  • “6.  If  “30  is  a 
standard  name  of  +5  * “6, 
then  “30  should  also  be 
a standard  name  of 
“6  • -"S. 

181-9  +14  * 0 * 

+2  + “2  = 0. 

+7(0)  = 0. 

+7(+2  + “2)  = 0. 

+7(+2  + “2)  = (^7  • -^2)  + 
(+7  • *2). 

(+7  • ^2)  + (^^7  • “2)  = 0. 

181-  10  If  ■*■7  • “2  = “14  and  we 
want  multiplication  of 


rational  numbers  to  have 
the  commutative  property, 
then  ”2  * '*’7  must  be  the 
same  as  +7  * “2,  or  “14. 
181-  I I 0 

181- \2  +7  + “7  = 0. 

“2(0)  = 0. 

“2(V  + “7)  = 0. 

“2(^7  + “7)  = (“2  • ■'7)  + 
(“2  • “7). 

(“2  • ■'7)  + (“2  • “7)  = 0. 

181- \3  +14 
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182- (<  +2  = (3,1),  ■'3  = (5,2), 

and  +6  = (17,11).  * 

+2  = (4,2),  0 = (3,3), 
and  0 = (18,18).  * ''2  = 

(5.3) ,  “3  = (1,4),  and 
“6  = (17,23).  * “3  = 

(2,5),  “2  = (2,4),  and 
"■e  = (24,18). 

182-B  15  * 2 * Yes 

18S-C  6 * 5 * Yes 

182-0  By  finding  the  product 
of  the  first  components 
of  (4,2)  and  (3,3)  * By 
finding  the  product  of 
the  second  components  of 
(4,2)  and  (3,3)  * Yes 
1S2-E  By  finding  the  product 
of  the  first  component 
of  (4,2)  and  the  second 
component  of  (3,3)  * By 
finding  the  product  of 
the  second  component  of 
(4,2)  and  the  first  com- 
ponent of  ( 3,  3)  * Yes 

182-?  Find  the  product  of  the 
first  components  of  (5,3) 
and  (1,4).  Next  find  the 
product  of  the  second 
components  of  (5,3)  and 

(1. 4) .  Then  find  the 

sum  of  these  two  products. 
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283-(3  Find  the  product  of  the 
first  component  of  (5,3) 
and  the  second  component 
of  (1,4).  Next  find  the 
product  of  the  second 
component  of  (5,3)  and 
the  first  component  of 

(1.4) .  Then  find  the  sura 
of  these  two  products. 

183-W  4 

(2.5)  X (2,4) 

t r 

20 

4 + 20  = 24.  * 

8 

I i 

(2,5)  X (2,4) 

t t 

10 

8 + 10  = 18. 

283-\  Rg^ 

183— ti  ac  + bd  * ad  + be 

183-K  Find  the  product  of  the 
first  components  of  (a,  6) 
and  {c,d).  Next  find  the 
product  of  the  second 
components  of  (a, 6)  and 
{c,  d).  Then  find  the 
sura  of  these  two  products. 
* Find  the  product  of  the 
first  component  of  {a,b) 
and  the  second  component 
of  {c,d).  Next  find  the 
product  of  the  second 
component  of  {a,  b)  and 
the  first  component  of 
( c,  d).  Then  find  the 
sura  of  these  two  prod- 
ucts. 

183-\.  Yes.  To  simplify  an  ex- 
pression like  3*0+ 

1 • you  always  per- 
form the  operation  of 
multiplication  before 


you  perform  the  opera- 
tion of  addition. 

Since  3*0=0  and 
1 • I = I,  3 * 0 + 1 

•|  = 0 + * Yes.  Since 

3 * I = 2.  and  1 • 0 = 0, 

3*  ■§■  + 1*0  = 2 + 0. 

18I^-^  Because  of  the  definition 
of  the  product  of  two 
rational  numbers 
a was  replaced  by  ■!-  b 
by  2,  c by  2,  and  d by 
■j.  * Yes 

181^-0  Since  1 + -j  = y and 

i + 4 = 

(1  + 4)  = (1,'y^). 

a was  replaced  by  ■§■,  b 
Ny  1,  C by  Y,  and  d by 
f.  * Yes.  (1,1)  X (i  I)  = 

(t%  + f.l  + i)  = ('5\2). 

I84.-Q  False  statement 
d54.-R  True  statement 

I84.-S  True  statement 

18^-1  True  statement 

18i,-k  From  the  closure  property 

of  multiplication  of  ra- 
tional numbers  of  arith- 
‘metic,  ac  e Rg_,  bd  e R^^, 
ad  e Rg^,  and  be  e R^^. 

From  the  closure  property 
of  addition  of  rational 
numbers  of  arithmetic, 
ac  + 6d  e R„  and  ad  + 

a 

he  t Rg_.  Therefore, 

( ac  + bd,  ad  + he)  is  aji 
ordered  pair  of  rational 
numbers  of  arithmetic. 
18i-B  From  the  definition  of 
the  product  of  two  ra- 
tional numbers,  {a.b)  x 
(c,  d)  = (ac  + bd,  ad  + be). 
From  your  response  to 
exercise  A,  (ac  + bd, 
ad  + 6c)  is  an  ordered 
pair  of  rational  numbers 


of  arithmetic.  Therefore, 
(cc  + bd,  ad  + 6c)  e R, 
and  the  product  of  any 
two  rational  numbers  is 
always  a rational  number. 

184,-C  Yes.  The  operation  of 
multiplication  of  ra- 
tional numbers  is  a binary 
operation  because  it  is 
defined  for  any  two  mem- 
bers of  R. 

18Ji,-0  Yes  * Because  of  the  def- 
inition of  the  product  of 
two  rational  numbers 

18^-E  (1,6) 

181^-?  (0,5)  * Yes  * Yes 

(^,  V)*Yes 
(20,18)*  Yes 

18^,~\  Yes  * Each  of  the  ordered 
pairs  (f,V),  (V.V). 
and  (128,138)  indicates 
the  same  rational  number 
as  (16,26). 

18J^-d  Yes 

185-k  (Column  1)  Z * A basic 
pair  that  has  a non-zero 
first  component  indicates 
a positive  rational 
number. 

185-B  (Column  1)  By  the  defi- 
nition of  the  product  of 
two  rational  numbers, 

(m,0)  X (n,0)  = 

(mn  + 0,0  + 0).  mn  + 0 = 
mn  and  0+0=0. 

185^0  (Column  1)  Positive  * 

The  product  of  any  two 
positive  numbers  is 
positive. 

185-D  Negative  * (m,0)  x (0,n)  = 
(0+0,  mn+0).  0+0  = 

0 and  mn  + 0 = mn.  * 
Negative 

185-E  The  product  of  any  posi- 
tive number  and  any  neg- 
ative number  is  negative. 
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185-? 

Use  the  definition  of  the 
product  of  two  rational 
numbers.  * The  product  of 
any  negative  number  and 
any.  positive  number  is 
negative. 

185-0 

Use  the  definition  of  the 
product  of  two  rational 
numbers'.  * The  product  of 
any  two  negative  numbers 
is  positive. 

185-W 

(0,0)  * (0,0) 

185-\ 

0*0 

185-yi 

Negative  number 

185-K 

0 

185-1 

Positive  number 

185-H 

Negative  number 

185-H 

Positive  number 

185-0 

Positive  number 

185-k 

(Column,  2)  (y,0)  • (14,0) 
(14,0)  = (4  + 0,0  + 0). 

4 + 0 = .4  and  0 + 0 = 0. 

* Yes  * ■^14  * ■"4 

185-0 

(Column  2)  Find  the  prod- 
uct of  y and  14. 

185-0 

(Column  2)  Positive 

186-0 

Yes  * 

186-L 

~ * Negative  * “4|- 

186-V 

Yes  * "10  * ~7 

186-0 

70  * Positive  * +70 

186-W 

+ 7 

1+  5 

186-\ 

— 9 

2 

186-^ 

+54 

186-Y. 

0 

186-1 

- 3 

3 2 

186-\\ 

0 

186-\( 

“16 

186-0 

+54 

On  your 

own 

186-\ 

False  statement 

186-1 

True  statement 

186~Z 

True  statement. 

(20,20)  = (10,10). 

186-^ 

True  statement 

186-0 

False  statement 

186-0 

■True  statement 

186-7  True  statement.  Since 
(2,3)  = you  can 

replace  (2,3)  by  (y, y)* 

186-%  False  statement 
186-%  False  statement 
186-  10  False  statement 
186-  I I True  statement.  Since 
(V,3)  = (0,  >/)  and 
(0,  'y°)  = (4,  T ),  you  can 
replace  (V»3)  ^y  (C>>t) 
and  (0,  V°)  by  (4,  y®). 


186-  12 

“27 

186-  13 

+48 

186-  111 

CD 

CO 

+ 

186-  15 

“52 

186-  16 

+55 

186-  17 

+144 

186-  18 

“100 

186-  19 

-35 

2 4 

186-10 

+ 3 

20 

Keep i ng 

skilful 

186-1 

+ 5 

2 

186-1 

— 8 3 

1 6 

186-3 

— 6 4 

5 

186-^■ 

To 

186-5 

— 3 

7 

186-0 

— 347 

1 4 

186-7 

— 5 7 

7 

186-0 

— 9 1 

S 1 

186-0 

— 129 

3 5 

186-  10 

+ 117 

5 

186-  1 1 

— 1 0 5 

1 6 

186-  12 

+ 36 

5 

186-  13 

“50 

186-  m 

— 1 40 

9 

186-\5 

+ 7 2 

7 

186-\0 

+ 20, 

1 3 

186-  17 

0 

186-  18 

— 27 

5 6 

Lesson 

134 

187-k 

+ 3 * 

2 

3 

187-0 

None 

2 > 

187-0 

+ 5 * 

8 

"'3%  C 

187-0 

Yes 

187-E 

Yes  ’ 

^ None 

187-f  Since  0 is  a rational 
number  but  is  not  a 
negative  number,  0 is  a 
non-negative  rational 
number.  * A proper  sub- 
set of  a set  is  a subset 
that  does  not  contain 
all  the  members  of  the 
set.  Each  member  of 
{0}  U Rp  is  also  a mem- 
ber of  R,  and  {0}  U Rp 
does  not  contain  all 
the  members  of  R. 

iS7-G  Yes  * (0)  U Rp  contains 
all  those  members  of  R, 
and  only  those  members 
of  R,  that  do  not  belong 
to  R^. 

187-)\  Each  member  of  Rg_  is 
mapped  onto  just-  one 
member  of  R^^,  and  each 
member  of  R^  is  mapped 
onto  just  one  member  of 
Rg^.  * Sets  that  can  be 
put  in  one-to-one  cor-  | 
respondence  are  equi-  i 
valent  sets.  Rg_  and  Rj^  [ 
can  be  put  in  one-to- 
one  correspondence. 

187- \  * T 

188- ^  ''’Ty  is  the  same  rational 

number  as  ■’■f.  |-  and  ‘‘'I- 

are  mapped  onto  each 
other.  * I and  are 
not  mapped  onto  each 
other.  * In  the  one-to- 
one  correspondence  that 
we  have  been  discussing, 
the  negative  rational 
numbers  are  not  used  in 
the  mapping. 

755-K  One  * One 

188-L  (1,0)  * Yes 

188-\h  a 

188-H  Yes  * Yes  * Yes 
188-0  i 
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755-P 

Yes 

188-Q 

5 5 

755-R 

By  the  definition  of  the 
sum  of  two  rational  num- 
bers, (a,0)  + (6,0)  = 

( a + 6,0) , or  +a  + +6  = 
+(o  + 6).  Since  a + 6 is 
the  mate  of  +( a + 6) , 
a + 6 is  also  the  mate  of 
+a  + +6. 

755-S 

_§_  * +8 

2 7 27 

755-T 

Yes 

755-U 

nr-L 

6 2 6 2#  ^ ^ 1 2 

188-y 

By  the  definition  of  the 
product  of  two  rational 
numbers,  (a,0)  • (6,0)  = 
(a  - 6,0),  or  +a  • +6  = 
+(a  * 6).  Since  a • 6 is 
the  mate  of  +(a  • 6), 
a • 6 is  also  the  mate  of 
+a  • +6. 

On  your 

own 

755-1 

1 

8 

755-2 

1 1 

7 

188-3 

5 

2 

755-4 

3 

1 9 

755-5 

_2_ 

1 0 

755-6 

0 

755-7 

+ 1 

4 

188-3 

+ ! 3 

6 

755-9 

+ 4 

1 5 

755-10 

+ 7 

1 00 

759-11 

5.  + 2.  = 21 

9^3  9 • 

+5  . +7  _ +26 

9 3 “9"* 

759-12 

II,  3 _ 7 

1 0 1 0 “ 5* 

+ 1 1 4.  + 3 _ +7 

1 0 10  5* 

759-13 

T + 2 = 

+1  + +2  = +1. 

759-14 

2 + 1.  = 2 

4^8  8* 

+1  , +5  _ +7 

47-  g - g. 

759-15 

1 + 1 = 12 

3 5 15* 

+1  , +4  _ +17 

3 T - Ts* 

759-16 

9 + 4 = 13. 

+9  + +4  = +13. 

759-17 

6 + ^ ^ ¥. 

+6  + +±  = +^. 

759-18 

2 + 7 = 11 

9 ' 9 • 

+2  j.  +7  - +11 

9 ' 9 • 

759-19 

5 , 1 0 _ 5 

3 1 2 2* 

+5  , +10  _ +5 

s'*"  12”  2* 

759-20 

1 + 1.  = 8J. 
710  70* 

+ 6 4.  + 3 _ +8  1 

y ^ 10”  70‘ 

759-21 

0 X +2  = 0. 
0x2=0. 

759-22 

+3  X +2  = +1. 
5x2  = 1. 

759-23 

+-2_  X +1  = +-2- 
10^  10* 

_Z_  X 1 = —2. 

I 0 -L  I 0 • 

759-  24 

+5  V + 5 _ +25 

6 I 2 7 2* 

1 X _5_  = 21 

6 ^ 12  7 2* 

759-  25 

+ 3 y + 4 _ + 4 

5 ^ 15“  25* 

1 X -2-  = 1- 

5^15  2 5* 

759-  26 

+7  V +1  - +56 
1*1  !• 

2 X 2 = 21. 

759-27 

True-  statement 

759-  28 

False  statement 

759-29 

False  statement 

759-30 

True  statement 

759-31 

True  statement 

759-32 

False  statement. 

a member  of  I but  is  not 
a member  of  Ip  U 

Keeping  skilful 


759-1 

U 1 

1.8  < s < 5.0) 

759-2 

{n  1 

n = 5} 

759-3 

{.8, 

.7) 

759-4 

{r  1 

< r < 

759-5 

[7] 

759-6 

iq  I 

7 > |) 

759-7 

{z  1 

z ^ 14|} 

759-8 

{m  1 

m<  3.1) 

759-9 

1 

.8  1 uj  < 3.4} 

Checking  up 

Test  124 

189-  1 

+ 5 

6 

189-2 

+ 8 

9 

759-3 

+22 

1 0 

759-4 

0 

759-5 

+67 

759-6 

9 

759-7 

0 

189-3 

81 

189-%  ^ 

189- 10  jh 
189-  1 1 Rp 
189-\2  Rn 
189-\Z  \ 

189-\^  R^ 

759-15  Rp 
189- 16  Rp 
189- 17  Rp 
759-18  (0) 

759- 19  Rn 
Test  125 
189- 2D  ^55 
759-21  ~22 
759-22 
759-23  "1 
759- 2l^  ■'ge 
759-25 
759-26 
759-27  “-H- 
7 59-  28  "i 

189- 29  ■^546 

759-30  +14 

759-31  “V 
759-32  +-i^ 

759-33  "I 
759-34  +-W- 
759-35  “A 
759-36  +-y- 

759-37  “tV 

Lesson  135 

799-A  Yes  * * -"-H- 

799-B  Yes 

190- C  The  order  in  which  you 

add  t and  ^ does  not 
affect  the  sum. 

790-D  From  statements  C and  D 
* Yes  * The  order  in 
which  you  add  and  ~i 
does  not  affect  the  sum. 
799-E  i + + I.  * The 

order  in  which  you  add 
i and  ~T  does  not  affect 
the  sum. 

799-F  \ 
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7S0-G 


191- 


191-\ 

191-^ 


191-Y. 

191-1 

191-H 

191-^ 

191-k 

;s;-B 

191-0, 

191-0 


191- E 

192- f 


192-0 


Yes  * Because  of  the 
definition  of  the  sum  of 

{ac  + bd,  be  + ad). 
Commutative  property  of 

192-3 

-L  + -A  = -JL 

10  4 20* 

+ _2_  = 

4 10  2 0 * 

two  rational  numbers  * 

{c  + a,  d + h) 

multiplication  of  ra- 
tional numbers  of  arith- 

192- 10 

5 , 5 _ 35 

8 6 2 4* 

5 ( 5 _ 3 5 

Yes  * Yes  * The  commuta- 
tive property  of  addition 

metic. 

D:  {c,  d)  • {a,  b)  - 

192-  1 1 

--L  + -^  = -±3 

2^7  14* 

—2,  ^ —±  _ — 1 3 

* Yes 

Conditions  H and  J 

{ac  + bd,  be  + ad). 
Conditions  B and  C and 

192-\2 

2.  + -_2-  = J- 

3 12  12* 

Since  true  statements  are 
obtained  from  conditions 

the  transitive  property 
of  equality. 

192-\3 

— 3 . 2 _ —23 

5 1 1 5 5* 

-2-  + -3.  = -23. 

II  5 5 5* 

H and  J for  each  a,  b,  c, 
and  d,  a true  statement 

E:  {ac  + bd,  be  + ad)  = 

{ac  + bd,  ad  + be). 

192-\^ 

3 , 5 _ 29 

1 6 12  48  • 

is  also  obtained  from 

condition  K. 

Commutative  property  of 
addition  of  rational 

192-\0 

-_3_  . — Z - -4  7 
10  8 ITo* 

— 7 . — 3 _ —47 

8 10“  40* 

True  statement 

False  statement 

numbers  of  arithmetic. 

F:  ( c,  d)  • ( a,  b)  = 

192-\0 

■4  T “ sT* 

"1  + i = ~TT. 

True  statement 

True  statement 

{ac  + bd,  ad  + be) . 
Conditions  D and  E and 

192-\1 

-_2_  + = -2. 
15^  15  3* 

“-3-  + -J_  = -2. 

Yes 

Yes  * Yes 

the  transitive  property 
of  equality. 

192-  18 

15^  15  3* 

-Z  X ^ 

8^  4 3 2 * 

Z X “3  _ - 9' 

V X -3.  * 

5 A 9 g-'s* 

3 7 7 3* 

G:  {a,  b)  ‘ { c,  d)  = 

{c,  d)  • {a,  b)  . 

192-  19 

4 ^ 8 “ 32* 

— 7 — 2 _ 14 

_9  * 15  135* 

-_i-  X - - 1 4 

The  order  in  which  you 
multiply  y and  f does  not 

Conditions  A and  F and 
the  transitive  property 

192-2Q 

15^  9 135* 

+ 1 Y ~ 3 _ — 5 

6 ^ 12  7 2 * 

X +J-  = “-5- 

affect  the  product.  * The 

of  equality 

192-21 

12^  6 7 2 * 

X I = i-. 

order  in  which  you  multi- 

192-H 

False  statement 

^ X 

ply  and  ~T  does  not 

192-1 

True  statement 

192-22 

9^10  6 • 

1 X “1  = 

aaffect  the  product.  * The 

192-yi 

True  statement 

order  in  which  you  multi- 

192-K 

False  statement 

192-23 

2 3 3* 

-JL.  X "-i  = -!- 

2 0''  7 5 • 

ply  ”y  and  y does  not  af- 

On your 

own 

—4^—7  _ 1 

fect  the  product. 

192-\ 

True  statement 

192-2n 

7 ' 20  5* 

- 2 X — = — 3 

192-2 

False  statement 

i X ~ 2 = — 3 

(ac  + bd,  ad  + be)  * 

192-3 

False  statement 

192-20 

X 

(ca  + db,  cb  + da)  * 

192-^ 

False  statement 

i X -ji.  = ^. 

Because  of  the  definition 

192-0 

True  statement 

192-  26 

1 y I _ I 

10  ''7  7 0* 

of  the  product  of  two 

192-0 

False  statement 

± X -jL  = 

rational  numbers 

192-1 

True  statement 

192-27 

-5  X +-I-  = 

A:  (a,  b)  - { c,  d)  = 

192-3 

True  statement.  However, 

^ 8 8 • 
"■t  " "5  = “¥• 

{ac  + bd,  ad  + be) . 
Definition  of  the  product 

this  is  true,  not  because 
of  the  commutative  prop- 

192-23 

“12  X “6  = 72. 

“6  X “12  = 72. 

of  two  rational  numbers. 

B:  (c,  d)  • {a,  b)  = 

erty  of  multiplication, 
but  because  the  product 

192-lB 

•ii-  X -!-  = -L 

3 ' 1 6 12* 

J-  X -ii-  = -J- 

(ca  + db,  cb  + da) . 

of  two  negative  numbers. 

Keep i ng 

16  3 12* 

skilful 

Definition  of  the  product 

as  well  as  the  product 

192-\ 

2} 

of  two  rational  numbers. 

of  two  positive  numbers. 

192-2 

12| 

C:  {ca  + db,  cb  + da)  = 

is  always  positive. 

192-3 

Ti 
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192-^ 

QtV 

192-5 

9| 

192-6 

41t 

192-1 

33-7 

192-3 

12-iV 

192-3 

.7 

192-  10 

.375 

75^-1  1 

.416.  -i\  is  expressed  by 

a repeating  decimal.  The 
digit  6 in  the  decimal 
for  keeps  repeating 

without  end.  The  digit  6 
is  called  the  repetend. 

The  bar  over  the  digit  6 
tells  you  that  the  digit 

6 is  the  repetend  of  the 
decimal. 

192- \1 

.28 

192-  13 

9.25 

192-\^ 

15.6 

192-  15 

31.5 

192-  16 

8.75 

192-  17 

(H) 

192-  18 

{64} 

75^-19 

{45} 

192-20 

{5^} 

1 92- 2\ 

m 

1 92-  22 

{80.5} 

192-23 

{13} 

1 92-  21 

{36} 

192-25 

{34} 

192-26 

{2,¥r} 

Lesson 

136 

193-h 

(Column  1)  f and  ""-j  * Yes 

193-3 

J-Z 

30  30 

193-C 

and  1 * -1- 

193-0 

iJL  * iJ. 

3 0 30 

193-5 

Yes  No 

193-F 

-±2.  -lA 

12  2 ^ 

193-G 

_JL  * -5^ 

2 4 2 4 

193-3 

Yes  * No 

193-\ 

or-<f  *-U 

193-6 

-J_L  * -47. 

12  12 

7 55-K 

Yes  * No 

193-k 

(Column  2)  R 

Yes 

19Ii,-Z  Yes  * The  sura  of  the 
first  coraponents  of 
(a  + c,b  + d)  and  (e,  /) 
is  (a  + c)  + e.  The  sum 
of  the  second  coraponents 
is  (b  + d)  + f. 

lU-D  Yes 

19^-E  Yes  * The  sura  of  the 
first  coraponents  of 
(a,  b)  and  (c  + e,  d + f) 
is  a + (c  + e).  The 
sura  of  the  second  corapo- 
nents if  b + (d  + f). 
J9i-F  Yes  * The  associative 
property  of  addition 
J9i-G  Yes  * Because  of  the 

associative  property  of 
addition  of  rational 
numbers  of  arithmetic 
J94--H  The  first  component  of 
((a  + c)  + e, 

(b  + d)  + fj  is  the 
same  as  the  first  compo- 
nent of  (a  + (c  + e), 
b + (d  + f)J.  The  sec- 
ond component  of 
(( a + c)  + e,  (b  + d) 

(b  + d)  + is  the  same 
as  the  second  component 
of  (a  + (c  + e), 
b + (d  + f)^.  * Yes 
d9i-l  From  conditions  E and  G 
and  the  transitive  prop- 
erty of  equality,  you 
can  obtain  the  condition 
[(a,  b)  + (c,  d)]  + (e,f) 
(e, /)  = (a  + (c  + e) , 
b + (d  + /)).  From  the 
condition  just  expressed 
and  condition  F,  you  can 
use  the  transitive  prop- 
erty of  equality  to 
obtain  condition  H. 

195-6  (Column  1)  True 
statement 


195-K  (Column  1)  False 
statement 

195-L  (Column  1)  True 
statement 

195-k  and  “i  * Yes 

* -qVo 

195-C  -|and“i*^ 

195-d  “tVo  * Yes 
195-E  Yes  * No 
195-?  * -1^ 

195-G  -H  * a 

J95-U  Yes  * No 

195-\  (i--|)-5-^. 

* -5)  = ^.  * No 
195-6  (Column  2)  True 

statement 

195-Y.  (Column  2)  True 
statement 

195-L  (Column  2)  False 
statement 

iP5-M  False  statement 
195-^  True  statement 

195- 0  False  statement 

On  your  own 

196-  I True  * Associative  prop- 

erty of  multiplication 
196-2  True  * Associative  prop- 
erty of  addition 
196-3  True  * Commutative  prop- 
erty of  addition 
196-^  True  * Commutative  prop- 
erty of  multiplication 
196— E False 
196-6  False 
196-7  False 

196-3  True  * Commutative  prop- 
erty of  addition  and 
commutative  property  of 
multiplication 
196-3  (“I  + -|)  + 

“t  + ("f  + 't)  * "¥ 

196-  \0  (|  + -^)+2. 

^ + (--l¥  ^ 2)  * 'eV 

196-  II  (“-I-  -f  6)  -H-. 

“t  + (6  + -li)  * 'j" 
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+ 0)  + 1T- 

Lesson 

137 

197-3 

X was  replaced  by  y 

MO  + -|o)  * 0 

196-K 

The  product  of  -f-  and 

by  “f,  and  z by  +|. 

("1  - “D  - 

(f  + “2)  * The  sum  of 

197-C 

No.  +1  + (“1  • ^1)  = --h 

f(|)  and  tCS) 

and  (+1  + -|)(+|  + +1)  = 

("1  ^ “li)  + M. 

196-3 

Yes  * Yes 

+ 1 4 

2 5* 

M + ra  + "7)  * “W 

196-Z 

"-iV  Yes 

198-0 

One.  Any  replacement  for 

(“4  • “9)“1.  “4(“9  • "D 

196-\1 

Using  the  transitive 

which  you  obtain  a false 

* “36 

property  of  equality. 

statement  shows  that  it 

'to  3^5*  I0'>3  5/ 

you  can  obtain  statement 

is  not  the  case  that  a 

* J_2. 

2 5 

D from  statements  B and 

true  statement  is  ob- 

(f • l)|.  Ki  • 1)  *11 

C.  Since  statements  B 

tained  for  each 

( ■§•  * o)H.  Ko  • 

and  C are  true,  state- 

replacement. 

*■  0 

ment  D is  also  true. 

198-E 

No 

r±  . -3.)-L2  J.(-3  . -L?) 

^6*  8/7*  6^8  7 ' 

196-L 

Yes  * Yes  * Yes 

198-F 

Yes 

* -A, 

2 8 

197-F 

* Yes 

198-3 

X + y = y + X.  * xy  = yx. 

(-j^  * ~1)t-  ‘ t) 

197-(j 

Using  the  transitive 

198-ti 

(x  + y)  + z = X + (y  + z) . 

* -_j_ 

1 0 

property  of  equality. 

* (xy)z  = x(yz).  * 

(“6  • 19 )|.  “6(19  • 1) 

you  can  obtain  statement 

x(y  + 2)  = xy  + xz. 

* -57 

2 

G from  statements  E and 

198-\ 

Yes.  The  set  of  rational 

n • “8)7.  “i(“8  • 7) 

* ^6 
9 

skilful 

+3. 


— 8_5 

7 

-_3_ 

1 0 

+ 4 8 8 
I S 

— 2 0 9 

3 e 
+ 34 

2 5 

+ 112 
5 

-_4S_ 
I 47 
-J-0. 

I 3 

+130 

+4 

+&. 

5 

— 6Q 

6 3 

+L1± 


197-\\ 

197-\ 


197-^ 


197-k 


F.  Since  statements  E 
and  F are  true,  state- 
ment G is  also  true. 

Yes 

Sentence  H:  -fl-  * fl-  * 

True  statement. 

Sentence  I:  * 

True  statement. 

Sentence  J:  * 

True  statement. 

Sentence  K:  +1  * +1  * 

True  statement 
To  obtain  statement  L, 

X was  replaced  by  +-^, 
y by  “I,  and  z by  +|. 

To  obtain  statement  M, 

;c  was  replaced  by  “y, 
y by  +1,  and  z by  +i. 

To  obtain  statement  N, 

X was  replaced  by 
y by  “II,  and  z by 

* From  the  distributive 
property,  you  know  that 
for  each  x,  y,  and  z, 

Ar(y  + z)  = xy  + xz. 

X + (yz)  = (x  + y)(x  + y). 

* R 


numbers  are  closed,  com- 
mutative and  associative- 
under  both  addition  and 
multiplication  and  multi- 
plication distributes 
over  addition. 

198-t}  Yes.  Each  member  of  Rp 
is  also  a member  of  R.  * 
Yes.  Rp  is  closed,  com- 
mutative, and  associative 
under  both  addition  and 
multiplication  and  mul- 
tiplication distributes 
over  addition. 

198-^  Yes.  Each  member  of  R^ 
is  also  a member  of  R.  * 
No.  is  not  closed 
under  multiplication. 

For  example,  the  product 
of  “4  and  “2  is  +8,  and 
+8  is  not  a member  of  R^^. 

On  your  own 


198- 


198-2 

198-3 


True  statement  * Distri- 
butive property 
False  statement 
True  statement  * Associ- 
ative property  of 
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multiplication 

198-^  False  statement 

198-h  True  statement  * Associa- 
tive property  of  addition 

198-6  True  statement  * Commuta- 
tive property  of  addition 

198- 7  True  statement  * Associa- 

tive property  of  addition 

199- 6  False  statement 

199-9  True  statement  * Commuta- 
tive property  of 
multiplication 

195-10  True  statement  * Distri- 
butive property 
195-11  -f 

199-12  "3 

199-13  fo 
199-111 
199-15  “iV 
199-16  i 
199-17  V 
199-18 

199- 19  Yes 
Applying  mathematics 

200-  \ X,  average  depth  of  the 

Atlantic  Ocean. 

14048  - X = 1168. 

{12880}.  12,880  ft. 

200-2  X,  perimeter  of  the  tri- 
angle in  feet. 

X = 12-I-  + 12i  + 12|. 

{38|}.  38|  ft. 

200-3  X,  number  of  miles  the 
train  traveled  in  1 min. 
41/29  ~ x/1. 

{lH}.  1.4  mi. 

200-^  X,  number  of  questions 

Catherine  answered 
correctly. 

871/100  ~ x/24,  or 
t/1  - x/2A. 

{21}.  21  questions 

200-6  X,  amount  of  Miss  Larson's 

salary  last  year. 

22.5/100  ^ 1125/x. 

{5000}.  $5000 


200-6  X,  amount  of  discount. 

y,  per  cent  of  discount. 
340  - X = 272  A 
x/340  -v  y/iOO. 

{(68,20)}.  20/. 

200-7  X,  number  of  cherry 

trees. 

y,  number  of  apple  trees. 

2,  number  of  trees  in 

all. 

f/l  ~ x/y  Ay  + 10  = 

55  A X + y = 

{(30,45,75)}.  30  cherry 

trees,  45  apple  trees, 
and  75  trees  in  all 
200-3  X,  area  of  the  runway 

in  square  feet. 

6855/1  ~ x/200. 

{1371000}. 

1,371,000  sq.  ft. 

200-9  X,  number  of  coins. 

1/.25  ~ x/1.50  V 
l/.lO  A/  Vl.50. 

{6,  15}.  6 quarters 

or  15  dimes 

200-  10  X,  number  of  teacups 
Mrs.  James  bought  in 
foreign  countries, 
y,  number  of  teacups 
she  received  as  gifts. 
23<x<30Ax  + y = 

40. 

{(24,16),  (25,15), 
(26,14),  (-27,13), 

(28,12),  (29,11)}. 

From  11  through  16 
teacups 

200-\l  X,  number  of  girls  en- 
rolled. 

y,  number  of  boys  en- 
rolled. 

x-y=47Ay+l6= 

500. 

{(531,484)}. 

531  girls  and  484  boys 
200-12  X,  number  of  adults  who 


attended  the  pet  show, 
y,  total  attendance. 

4/l  476/ X A 476  + x = y. 

{(119,595)}.  119  adults 

and  595  persons  in  all 
200- \S  X,  number  of  light  bulbs 
given  to  tenants, 
y,  number  of  light  bulbs 
left. 

200  - X = y A y 1 12. 
{(199,1),  (198,2), 

(197,3),  (196,4), 

(195,5),  (194,6), 

(193,7),  (192,8), 

(191,9),  (190,10), 
(189,11),  (188,12)}. 

From  188  through  199 
light  bulbs. 

Another  way  in  which  you 
could  get  the  answer  to 
the  problem  is  given 
below. 

X,  number  of  light  bulbs 
given  to  tenants. 

200  - X ^ 12  A X < 200. 
{188,  189,  190,  ...,  199} 
From  188  through  199 
light  bulbs 

200-\^  X,  number  of  dimes. 

y,  number  of  nickels. 

z,  number  of  quarters. 

3/l  x/y  A X = z ^ 

5 < 2 < 10. 

{(6,2,6),  (9,3,9)}. 

He  could  have  6 dimes, 

2 nickels  and  6 quarters. 
He  could  have  9 dimes, 

3 nickels  and  9 quarters. 
200- \6  x/y  ~ 2/5  A X 1 10. 

{2/5,  4/10,  6/15,  8/20, 
10/25} 

200- \6  X > 43. 14  A 120. 56  + 

X < 180. 

{x  I 43.14  < X < 59.44} 
200-  17  i/1  /v  x/y  A 1/1  A/  y/go. 

{(15,45)}.  ZAO  = 15. 
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20S-F 


ZBO  = 45. 

Checking  up 
I,  Test  126 


201-  1 

Associative  property  of 
multiplication 

1 201-1 

Distributive  property 

1 201-Z 

Commutative  property  of 
addition 

201 

Closure  property  of 
multiplication 

1 201-5 

Commutative  property  of 
multiplication 

201-6 

Associative  property  of 
addition 

201-7 

Forms  a number  system 

1 201-6 

Does  not  form  a number 
system 

201-0 

Does  not  form  a number 

system 

201-  10 

Does  not  form  a number 
system 

201-  1 1 

Forms  a number  system 

201-\1 

Forms  a number  system 

Test  127 

201- \Z 

201- m 

{-3} 

201-15 

n) 

201-  16 

(1) 

201-  17 

{*) 

201-  18 

n] 

201-  19 

201-20 

r^] 

Lesson 

138 

201- k 

Yes  * 0 

201-6 

Yes  * i * f * “7 

202- C 

(Column  1)  (0,0)  * 

202-0 

(Column  1)  Yes  * Because 
of  the  definition  of  the 

sum  of  two  rational 

numbers 

202-E 

(Column  1)  The  rational 
number  of  arithmetic.  0 
is  the  identity  element 
for  addition  of  rational 

numbers  of  arithmetic. 

* Yes.  0 + c = c and 
0 + d = d. 

202~F  Yes  * Using  the  tran- 
sitive property,  you 
can  obtain  condition  G 
from  conditions  E and 
F.  Since,  for  each  c 


and  d,  true  statements 

are  obtained  from  condi- 
tions E and  F,  a true 
statement  is  also  ob- 
tained from  condition  G. 

202-6 

X + 0 = X.  •*  Yes  * Com- 
mutative property  of 
addition.  0 + x = x + 

0 for  each  x when  the 

universe  is  R. 

202-H 

There  is  no  number, 
other  than  0,  which 
when  added  to  a given 
rational  number  will 
give  you  the  same 
rational  number. 

202-\ 

True  statement 

202-3 

False  statement 

202-Y. 

False  statement 

202-1 

True  statement 

202-H 

True  statement 

202-H 

False  statement 

202- k 

Yes  Yes 

202-6 

Yes  * Yes 

202- C 

(Column  2)  Yes.  (1,0) 
has  a component  of  zero. 

* Because  of  the  defi- 
nition of  the  product 
of  two  rational  numbers. 

1 * c + 0 * d is  the 

same  as  c + 0.  1 * d + 

0 • c is  the  same  as 

d + 0. 

202-0 

(Column  2)  c + 0 = c 

and  d + 0 = d because 
of  the  identity-element 
property  of  addition. 

UJ 

(Column  2)  Yes  The 
transitive  property  of 

equality. 

X • 1 = X.  * Yes  * The 
commutative  property  of 
multiplication.  1 • x = 

X * 1. 

203~Qi  There  is  no  number,  other 
other  than  1,  by  which 
a given  number  can  be 
multiplied  to  obtain 
the  given  number. 

203-\\  False  statement 

203-\  True  statement 

203-3  True  statement 

203-^  False  statement 

203-\.  False  statement 

203-\K  True  statement 

203-\<  Yes  * 0 

203-0  Yes  The  definition  of 
the  product  of  two  ra- 
tional numbers.  For 
each  c and  d,  0 * c + 

0 • d is  the  same  as 
0+0  and  0 - d + 0-  c 
is  the  same  as  0 + 0. 
203-?  0+0  = 0 because  of  the 

identity-element  prop- 
erty of  addition. 

203-()  Yes  * Transitive  prop- 
erty of  equality 
203-R  Yes  * Commutative  prop- 
erty of  multiplication. 

0 • X = X * 0. 

On  your  own 

203-  I A true  statement  is 
obtained. 

203-2  A true  statement  is  not 
obtained. 

203-  Z A true  statement  is  not 
obtained. 

203—^  A true  statement  is 
obtained. 

203-S  A true  statement  is  not 
obtained. 

203-S  A true  statement  is 
obtained. 

203-7  A true  statement  is 
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203-8 

obtained. 

A true  stateraent  is  not 

203-9 

obtained. 

A true  statement  is  not 

20i-  10 

obtained. 

False  stateraent 

204- 1 1 

True  statement 

20i-  1 2 

True  stateraent 

False  stateraent 

20i-lii. 

True  stateraent. 

204-15 

True  stateraent 

204- 16 

False  stateraent 

204-  17 

False  stateraent 

204-  18 

True  statement 

204-  19 

False  statement 

204-20 

True  stateraent 

204-l\ 

True  statement 

204-22 

False  statement 

204-23 

True  stateraent 

204-2^ 

True  stateraent 

204-25 

False  statement 

Keeping 

sk i Iful 

204- \ 

{26,  27,  28,  ...,  33) 

204-2 

{68} 

204-3 

{295  , 296,  297,  ...) 

204-n 

{(18,107)] 

204-5 

{(2,0),  (3,1)} 

204-6 

{(2,4),  (3,3),  (4,2), 

204-7 

(5,1),  (6,0)} 

{c  \ c < 44.26} 

204-8 

{a  \ al  121.9} 

204-9 

{y  1 1 < y < 2} 

f 

0 

{d  1 d 1 I) 

204-  1 1 

{ } 

CM 

{3-iV} 

CO 

127V 

204-  14 

I 

8 

204-  15 

8H 

204-  16 

156i 

204- \1 

130.65 

204-  18 

1.  33056- 

204-  19 

1.84 

204-20 

53.200 

Lesson 

139 

204-k 

Sentences  A,  B,  C and  D 

20J^-^ 

20Ji,-Z  The  sura  of  “23  and  '^23 
is  0.  * +23  * “5  * +5 

201^-d  The  sura  of  0 and  0 is  0. 

20I^-'^  +7  * +7  + “7  = 0. 

201),-?  Yes  * (7,0)  * The  second 
coraponent  * The  first 
coraponent 
20I^-Q)  "I 

20^-W  (i,0)  * (0,1)  * The 

first  coraponent  of  the 
basic  pair  for  is  the 
same  as  the  second  cora- 
ponent of  the  basic  pair 
for  The  second  cora- 

ponent of  the  basic  pair 
for  is  the  sarae  as 
the  first  coraponent  of 
the  basic  pair  for 
205-\  (0,i) 

205-^  (0,5) 

205-1  (|,0) 

205-1  (16,0) 

205-\h  (0,0)  * (0,0) 

205-^  (a,0)  .+  (0,a)  = {a, a).  * 

Rg_  * Yes  * The  sura  of 
(2,0)  and  (0, 2)  is  (2,2), 
or  0. 

205-0  To  obtain  stateraent  F,  a 
was  replaced  by  . To 
obtain  stateraent  G,  a 
was  replaced  by  y.  * Yes 
205-?  ( 'y'.O),  or  +'t" 

205-Q  Yes.  From  the  definition 

of  the  sura  of  two  ra- 
tional nurabers,  you  know 
that  for  each  a,  (a,0)  + 
(0, a)  = ( a + 0,0  + a) 
and  ( a + 0,0  + a)  = 

{a,  a).  * Yes.  For  each 
a,  I (a,  o)  = 0. 

205-R  (0,a)  * (a,0) 

205-S  Yes.  For  each  rational 

nuraber  (a,0),  there  is  a 
rational  nuraber  (0,a). 
205-1  Each  of  the  nuraerals 


“(+3)  and  ”3  names  the 
additive  inverse  of  +3, 
and  a given  nuraber  has 
only  one  additive  in- 
verse. * Each  of  the 
nuraerals  “(“■§■)  and  +t 
names  the  additive  in- 
verse of 

205-0  ~x  is  the  additive  in- 
verse of  a:.  The  sura  of 

a nuraber  and  its  addi- 

tive inverse  is  0. 

205- k  Yes 

206- 0  - X also  means 

“I  = +i  . X. 

206-0  “(+i) 

206-0  “(+7)  can  be  replaced  by 

“7  since  “(+7)  = “7. 

206-?  Because  of  the  associ- 
ative property  of  addi- 
tion of  rational  nurabers 
206-?  “7  + ""t  = 0.  The  defi- 

nition of  additive 
inverse 

206-0  0 + X = X.  The  identity- 

element  property  of 
addition 

206-\\  + “i  = “I  + The 

commutative  property  of 
addition 

206- \  Yes  * “t 

207- 0  ^3  - = X. 

^3  = “i  + X. 

-(-|)  + +3  = -{-})  + 
ri  + x). 

+ -^3  = n + x). 

^ -^3  = (+1  + -1)  + X. 

+ "^3  = 0 + X. 

■"i  + ■'3  = X. 

^3  + = X. 

^3  - = +3  + % 

207-K  X - y = 2. 

X = y + 2.  Subtraction 
related  to  addition. 

"y  + X = -y  + (y  + 2). 

Well-defined  property  of 
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addition. 

~y  + X = (~y  +y)  +z. 
Associative  property  of 
addition. 

~y  + X = 0 + 2.  Additive 
inverse. 

~y  + X = 2.  Identity- 
element  property  of 
addition. 

X + ~y  =2.  Commutative 
property  of  addition. 

X - y = X + “y.  Trans i- 


' 

tive  property. 

, 207-1 

“2  * "3  * ■'3 

\207-^ 

“2  and  ■'3  * ■'1 

i207-H 

'*’y  and  * Yes  * Yes  * 

- 1 

Y07-0 

1 5 

Add  '*’6  and  the  additive 

. fy  * 1 1 — 1 

inverse  of  * Add 
I and  the  additive  inverse 

of  ~5.  * Add  X and  the 
! additive  inverse  of  y. 

1207-P  No.  For  example,  3-5, 

j 100  - 200,  and  4-40  are 

not  members  of  N.  * No. 

For  example,  i - f, 

7.6  - 18,  and  2|  - 21f 
are  not  members  of  Ro. 

d 

•^07-Q  The  difference  of  two  ra- 
I tional  numbers  is  also 

I the  sum  of  two  rational 

numbers.  Since  R is 
I closed  under  addition,  R 

I must  also  be  closed  under 

subtraction.  For  each  x 
j and  y,  x-y  =x+"y. 

Since  x + “y  e R, 

! X - y e R. 

1S07-R  No  * = "2  and 

■ -"S  - ■'S  = ■'2.  = 

I H and  -i  - 

' ~-T  - and 

I • 3 = +il 

ii  >*2  4 • 

j®07-S  (+3  - "D  - "5  = - “5. 

If  "V  - -5  = 

If 

if 


(^3  - -i)  - -5  = ^n. 

^3  - n - -5)  = -^3  - "2^. 

^3  - n - -5)  = 

Since  (‘’’S  - - “5  does 

not  equal  “^3  - (“7  - ~5), 
subtraction  of  rational 
numbers  does  not  have  the 
associative  property. 


On  your 

own 

207-\ 

No.  “7  + ~y  does 
equal  0. 

not 

207-2 

M 

+ 

4- 

0 

207-% 

Yes.  0 + 0 = 0. 

207-^ 

No.  ‘’’y  + “I  does 
equal  0. 

not 

207-h 

Yes.  '"64  + "64  = 

0. 

207-0 

No.  “"l  + 0 does  not 

equal  0. 

207-7 

No.  + ^y  does 

equal  0. 

1 not 

207-0 

No.  ’"3  + “y  does 
equal  0. 

not 

207-0 

-7 

4 

207-\0 

17  50 

207- 1 1 

0 

207-12 

-3 

S 

207-\Z 

■"27 

207-\^ 

~429 

207-\0 

+ 1 1 

12 

207-\0 

'39 

207-\7 

-5 

6 

207- i 8 

+14 

207-\0 

+ 25 

7 

207-10 

+17 

207-21 

+ 1 

8 

207-22 

-9  0 

7 

207-23 

+ U 

8 

207-2^ 

'29 

207-25 

"ir 

207-20 

+ 23 

2 0 

207-27 

^55 

207-20 

+ 3 

2 

207-20 

- 1 7 

9 

207-30 

+396 

207-3\ 

-5 

e 

207-32 

-9  + 

57 

207-33 

+_«_ 

2 1 

207-3^- 

+74 

Lesson 

m 

208-k 

+1.  +1.  +1.  ■"! 

208-0 

+ 3 * +2 

2 3 

208-0 

Because  the  product 

of 

and  '1  is  +1  * 'I  * 
+6 

+J.  * 

6 

208-0 

Because  the. product 
and  +1  is  +1 

of  +1 

208-E 

+1  =1^  * +6 

208-F 

Because  +yf  x does 

not  equal  “^l  * Because 
‘"‘T  ^ 'ioas  not  equal 
^1 


208-(3  The  product  of  two  posi- 
tive numbers  is  positive. 

* The  product  of  two  neg- 
ative numbers  is  positive. 
208-H  "‘’1  * Because  '*’1  x ~1  does 

not  equal  "^1 

208-\  There  is  no  rational  num- 
ber by  which  you  can  mul- 
tiply 0 to  obtain  "^1.  * 

No.  Since  0 does  not  have 
a reciprocal,  0 cannot  be 
the  reciprocal  of  any 
rational  number, 

208-J  (1,0)  * (1,0) 

208-K  Since  y e Z,  l/y  is  the 
reciprocal  of  I.  * Yes 

208- 1  I * 1 * Yes  * I X I = 1. 

209- iJi  “-I-  * T * t 

209-H  Yes 

209-0  (3,0)  and  (y,0) 

209-P  Yes  * They  are  members  of 

Rg_  and  are  reciprocals  of 
each  other. 

209-(i  (1,0) 

209-R  (0,i) 

209-S  (0,^) 

209-T  (1,0) 

209-k  Z * Yes.  By  the  defini- 
tion of  the  product  of  two 
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rational  numbers,  (a,0)  x 


(^,0)  = (a  • 1 + 0,  0 + 

£io-q 

0),  or  (a  • ~,0).  * Yes. 

£10-R 

a • 4 = * Ygg^  3y 

£10-6 

the  transitive  property 

£10-1 

of  equality,  if  (a,0)  x 

£10-0 

(d, 0)  = (a  • ^,0)  and. 

£10-S 

(a  • ^,0)  = (1,0),  then 

£10-\i 

(a,0)  X (10)  = (1,0). 

£10-1 

£09-6 

■^1  * (1,0)  * (a,0) 

£10-1 

£09-0 

(^,0)  * (-1^,0)  =*= 

£ll-k 

£09-0 

* +1±*  +9  * +1 

£09-E 

Z * (0,1).  (0,6)  X 

6 

£11-6 

(0,1)  = (6  • 1, 0) , or 

6 6 

£11-0 

(1,0).  * (0,6).  (0,1)  X 

£11-0 

(0,6)  = (—  • 6,0),  or 

£11-E 

(1,0).  ^ 

£11-F 

£09-F 

(0,^)  * (0,i)  * "1 

£09-G 

Yes  * The  universe  for  a 

and  b is  Z.  For  each 

(a,0),  there  is  a (^,0). 

For  each  (0,b),  there  is 

a (0,-h). 
b 

£0d-H  Yes 
£09-1  "1 

£09-J  ~i  = y also  means  £jj-Q 

+ 8 _ —2 

5 = y • I- 

£J0-K  * “l- 

£J0-L  From  the  associative  prop- 

erty of  multiplication, 

(y  ■ is  the  same 

as  y("|  • 

£J0-t4  Since  is  the  reciprocal 

of  “I  X “-I-  = 1. 

£J0-H  From  the  identity-element 
property  of  multiplication, 
y(l)  is  the  same  as  y.  £IJ-H 

£10—0  4 S1 1 \ 

,,0-? 

-LA  = X . 

r^)r^)=x. 

"t 
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* JL 

3 

+ 3. 

4 

“tV 

+1J. 

2 3 

"1 

+ 3. 

8 

■^363 

■^275 

+2. 

3 

"20 

* The  product  of  "y 

and  is  "^1.  * Yes 

T 

-^1/%  * Yes 
Yes  * •^150  * % 

Yes  * Yes  * No 
Yes 

From  the  quotient  prop- 
erty, X ^ y = « • (1/y). 
Since  each  non-zero  ra- 
tional number  has  a recip- 
rocal, and  since  y e Z^, 
you  know  that  1/y  e Z^,. 
From  the  closure  property 
of  multiplication,  for 
each  a:  and  y,x'  (1/y)  e 
R.  Therefore,  x y e R. 
The  quotient  of  a given 
number  and  0 would  be  the 
same  as  the  product  of  the 
given  number  and  the 
reciprocal  of  0.  Since  0 
does  not  have  a reciprocal, 
there  is  no  product  of  a 
given  number  and  the 
reciprocal  of  0.  Hence, 
there  is  no  quotient  of 
a given  number  and  0. 

0 

No  * Examples  are:  "''4  ^ 

■*■2  = “^2  and  "^2  - ^^4  = 

''’y  "y  = "6  and  "f  - 

+iL  - -±  ~1.  i - 2 _ +1. 

3 “ 6*  S'  15“  2 

and  -■A-  "i  = ■'■f. 

No  * (-|  = 

~-l  -f  “-2- 


-Z-  = +2. 

12  7* 

+ !_5)  ^ -_Z_ 
I 2 

I 5 i 


'1^) 


("I 

-5.  4-  "M 


-5.  i -45. 

8 ■ 7 

1 "A 

r-5  . 


7* 


+ 7 
7 2* 


) = 

/ 7 2 


Since  (‘ 
does  not  equal  "f  -5- 

^ "t^)*  division  of 
rational  numbers  does  not 
have  the  associative 
property. 


On  your 
£ll-\ 
£11-2 
£11-Z 

£ll-\\ 

£11-B 

£11-6 

£11-7 

£11-0 
£11-9 
£ll-\0 
£ll-\ I 
£11-\2 
£11-\Z 
£ll-\^ 
£11-10 
£11-16 
£ll-\7 
£11-16 
£ll-\9 
£11-20 
£11 -2\ 
£11-22 
£11-2Z 
£11-2^ 
£11-20 
£11-26 
£11-27 
£11-26 


Reciprocals.  y x y = 
Reciprocals.  ^1  x “i  = 
Not  reciprocals.  x 

‘^7^  does  not  equal  "^l. 

Not  reciprocals.  x 

"-j^  does  not  equal  '*"1. 
Reciprocals. 

"14  X = +1, 

Not  reciprocals.  x 

’’’■jy  does  not  equal  "'’1. 

Not  reciprocals.  '*’1  x ~i 
does  not  equal  ‘‘’1. 
Reciprocals.  "'’1  x ■’’i  = ‘’'J 


+_L 

I 7 
+ 8. 

5 

-5. 

6 


-z± 

2 3 
-12. 

1 9 
+ I 

2 0 0 

Tss 

-100 

99 

"7 
+ 2 


■^5 

— 144 
5 

■"8 


54 
+ 4 
32S 


211-29 

40 

213-01 

= -"I-  and  -5-i-  = 

decimal  “2.2  names  “2y 

211-30 

True  statement 

Therefore,  using  the  welli 

and  statement  D is  true. 

CO 

False  statement 

defined  property  of  mul- 

The  basic  pair  for  “7-^ 

211-32 

False  statement 

tiplication,  you  can  re- 

is  (0,7A).  (0,7^)  = 

211-33 

True  statement 

place  by  and  ~5-7 

(0,7.16).  Therefore, 

211-3^^ 

True  statement 

by  in  the  product 

the  decimal  “7.16  names 

211-Z^ 

False  statement 

"''l-l  X -51  without  affect- 

“7-2^  and  statement  E is 

ing  the  product. 

true.  The  basic  pair 

Lesson 

141 

213-K 

~~  * Yes  * Yes 

for  10000  ((ooooi^^* 

212-k 

Yes  * (0,f) 

213-3 

“7-^  * The  product  of  a 

(toItt,0)  = (.0006,0). 

212-3 

Yes  * Yes 

positive  number  and  a 

Therefore,  the  decimal 

212-0 

+ "1  = “1  and 

negative  number  is  neg- 

.0006  names  10000 

“f  = Therefore, 

ative. 

statement  F is  true. 

using  the  transitive 

213-1 

~bj  = “-y  and  “3-f  = “7. 

213-H 

Yes  * Yes 

property,  “|  + “1  = "l-i. 

213-0 

Yes  * Quotient  property 

213-\ 

In  tenth's  * 58.4 

212-0 

Yes  * (-H-,0) 

213-y 

* Yes  * Yes 

213-0 

Positive  * ‘*’58.4 

212-1 

I7V  * Yes  * Since  (to,0)= 

213-\H 

* The  product  of 

213-Y. 

Find  the  difference  of 

(ItV.o), 

two  negative  numbers  is 

8.025  and  3.420. 

21 2-? 

+ 3 — 1 +11  j + 1 1 

5 2 “ 1 0 3-rid  7-0  - 

positive.  Since  the 

213-1 

Yes  * 4.605 

Therefore,  using 

quotient  of  two  negative 

213-^ 

8.025  is  greater  than 

the  transitive  property, 

numbers  is  the  same  as 

3.420.  *■^4.605 

+2  _ “1  = +1_L 

5 2 -L  1 0 • 

the  product  of  tvro  nega- 

2U-n 

“7.35  and  "16.6 

212-0 

res  * (S,0)  * Yes  * Yes 

tive  numbers,  the  quotient 

2U-0 

When  you  use  decimals  to 

212-W 

“ ■"jf-  Since 

of  two  negative  numbers 

find  a sum,  the  decimals 

(^lO)  = (2-7,0),  the  ' 

is  also  positive. 

should  have  the  same 

numeral  '*'2-7  names 

213-k 

Yes  * .5 

number  of  digits  to  the 

Therefore,  = ‘^2-7  and 

213-3 

Yes  * Yes  * The  basic 

right  of  the  decimal 

using  the  transitive 

pair  for  ^7^  is  (7^,0). 

point. 

property,  ^-r  x 

(7%,0)  = (.5,0).  There- 

2U~? 

23.95  * The  sum  of  two 

21t-\ 

Yes  * Yes 

fore,  the  decimal  '*’.5 

negative  numbers  is  neg- 

212-^ 

Since  (0,^)  = (0,li), 

names  ‘*'7^. 

ative.  * “23.95  * “23.95 

= -li.  * Yes 

'213-0 

(17^,0)  * 1.75 

2n-^ 

“23.043  and  '^6.323 

212-Y. 

Yes  * Yes  * +3  * 

213-0 

Yes  * Yes  * The  basic 

2H-^ 

Subtract  6.323  from 

212-1 

Yes  * 5-7  is  greater  than 

pair  for  ‘^1-;^  is 

23.043. 

2^. 

(l'T^>0).  (1t^,0)  = 

2U-3 

16.720  * 23.043  is 

212-H 

Yes  * Difference  property 

(1.75,0).  Therefore,  the 

greater  than  6.323.  * 

212-H 

61^  = a-nd  fy  = 

decimal  “^1.75  names  ’’’Iq^. 

“16.720 

“S-fl.  * Yes 

213-E 

(0,To^)  * .003 

21k-l 

■"2.973  * ^1.029 

212-0 

~2  * ~j  * Yes 

213-^ 

The  basic  pair  for  ToTo 

2U-\} 

“8.45  * “42.15 

21 3-? 

-21  * +3^  - ^67^  = ■^31-  -t- 

is  ( 0 , 1 0 0 0 ) • ( 0 , 1 0 0 0 ) ^ 

2u-y 

“14.59  * ■"30.17 

“67%.  + “67^  is  a 

(0,.003).  Therefore, 

2U-^ 

“11.0566  * “1.6086 

negative  number  since 

the  decimal  ~.  003  names 

2U-k 

^6.84  and  “1.05  * ■"6.84  = 

67^  is  greater  than  3j. 

- 3 

10  0 0 * 

■"tI-^  and  "1.05  = “to^. 

Therefore,  ''’3-|  - ''’67^  is 

213-0 

The  basic  pair  for  “S-q 

2U-3 

Yes  * The  product  of  a 

a negative  number. 

is  (0,2i).  (0,2i)  = 

positive  number  and  a 

(0,2.2).  Therefore,  the 

negative  number  is 
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negative. 

2U~Z  Yes  * Yes 

2H-l>  One  hundredth  times  one 

hundredth  equals  one  ten- 
thousandth.  * 7.1820 
21 J/,-^  Negative  *“7.1820 
21  If.-?  16  = ~-roV  and  “.  5 = 

“■7%.  * Yes 

215-^  The  decimal  .16  expresses 
a number  in  hundredths. 

The  decimal  .5  expresses 
a number  in  tenths.  One 
hundredth  times  one  tenth 
equals  one  thousandth. 

* . 080 

215-)^  Positive  * "''.080 
215-\  “165  and  ‘'l.l 

215-6  Multiply  "^l.!  by  “^lO  * 
Multiply  “165  by  "'10. 

* Yes 

f75-K  Yes  * * The  quotient 

property  tells  you  that, 
for  each  x and  y,  x ^ y = 
x(l/y).  The  universe 
for  ;c  is  R.  The  universe 
for  y is  Zj.. 

215-1  “Vo^  * “.  15  * “.  15  * 

They  are  the  same. 

215-W  Yes  * In  hundredths  * 

.15  * .15 

215-^  A negative  number  * “.15 
215-Q  Multiply  both  '*’.23658  and 
■*■6.22  by  100.  * Yes 
215-?  Yes.  I X 622  = 311. 

22  < 311.  * .038.  Since 
the  last  remainder  is  less 
than  Y times  the  divisor, 
the  quotient  should  be 
rounded  to  the  next 
lesser  thousandth. 

215- ^  Positive  * ■*■.  038 

216- K  Multiply  both  ■‘’54.3  and 

“32  by  100.  * Yes 

216-%  One 

216-1  No  matter  what  numbers 


are  being  divided,  you 
can  multiply  both  the 
dividend  and  the  divisor 
by  the  same  non-zero 
number  without  affecting 
the  quotient. 

216-\i  Yes  * Since  the  last 
remainder  is  greater 
than  Y times  the  divisor, 
you  should  round  the 
quotient  to  the  next 
greater  tenth.  * “169.7 


216-^ 

Ten  * 3. 

72 

216-^ 

Yes 

216-X 

■".16 

On  your 

own 

216-\ 

^3i 

216-2 

"3f 

216-Z 

“lOf 

216-^ 

'll 

216-% 

"It 

216-% 

218-7 

216-% 

"It  , 

216-Z 

“6 

216-\0 

+ 

cn 

CJi 

216-\  \ 

“.75 

CM 

“1.6 

216-\Z 

■".04 

216-\^ 

“1.75 

216-\% 

^ 1 

0 

0 

M 

216-\% 

■".06 

216-\1 

"■25t^  * 

"7H 

216-\% 

“2.14  * 

+4.26 

216-\Z 

“33  * “17| 

216-20 

“22  * " 

’5.78 

216-21 

13.3374  * ^1.3334 

216-22 

■"7f  * +17| 

216-23 

+4.05  * 

+3.25 

216-2^ 

“.399  * 

“16. 455 

216-2% 

+.03052 

* +622.86 

216-2% 

+1291  * 

+ -I  4 3 
-^50 

216-27 

+.00195 

* +.12 

216-23 

+967Y,  or  +96.1  * 

or  +1.6 

216-20 

+16.8  * 

+1.64 

216-30 

“76.72  * “1.64 

216-3\ 

"32^  * “4tV 

216-32 

“15.151  * “12.75 

Lesson 

217-k 

(0,7y)  * * Second 

component 

217-3 

5.0  * 3 * 2 

217-0 

The  dividend  is  expressed 
in  hundredths  by  the 
decimal  5.00.  * 1 * 4 

217-0 

The  dividend  is  expressed 
in  thousandths  by  the 
decimal  5.000.  * 2 * 8 

217-% 

5*0 

217-% 

. 3125  * Yes  * Yes 

217-0 

Since  (0,iV)  = (0,.3125), 
“-7^  = “.3125. 

218-3 

Yes 

218-\ 

2.00  * 6 * 2 

218-6 

20 

218-X 

Both  the  first  and  second 
digits  are  6.  * The  re- 
mainder obtained  in  the 
second  step  is  not  0. 

218-1 

6*2 

218-H 

No  * No  * . 667 

218-H 

Since  (y.O)  = (.6,0). 

+1  = +.6.  * 6 

218-0 

+1  = +.375. 

21 8-? 

“i  = “16. 

218-^ 

“f . = “2.  5. 

218-3 

+i  = +.3. 

218-3 

+^  = +.275. 

219-k 

10  * Yes 

219-3 

5 

219-0 

The  only  factors  of  2 
are  2 and  1.  The  only 
factors  of  5 are  5 and  1. 
* 2'  = 2 and  5'  = 5.  * 
Yes.  The  numeral  2'  * 5' 
expresses  10  as  a product 
of  primes. 

219-0 

2^  • 5' 

219-% 

2'  • 3'  * 3" 
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^ 219-?  10  = 10'.  * .3 

i fiP-G  1000  = 10\  * .023 
: 219-W  Multiply  both  the  numer- 
ic ator  and  denominator  of 

I by  125.  =*=  . 375 

j:  219-\  Divide  both  the  numera- 

i:  tor  and  denominator  of 

■ by  9.  * . 3 

219-^  .14  * .45 

Yes 

219-1  2 and  5.  10"  = 2"  x 5".  * 

12  and  5.  10"  = 2"  x 5".  * 

2 and  5.  10"  = 2"  x 5".  * 

Yes  * 2 and  5 

' 219-\h  10  = 2*  -5'.  100  = 

j 2"  -5".  8 = 2".  25  = 

5".  40  = 2"  • 5'. 

j 219-\{  Yes  * Yes 

219-^  3 * 11  * 5 * I 

220-?  Yes  * Yes  1,  or  1.0  * 

I 10,  or  10.0  * 562',  or 

i • 562.0 

220-^  Yes  * When  you  divide  a 
I given  number  by  1,  you 

obtain  the  same  number. 

220-R  2^  is  not  a basic  fraction. 

2^  = y.  -g-  is  a basic 
fraction,  and  each  prime 
factor  of  8 is  a factor 
of  10. 

220-%  ■'■-PY  cannot  be  named  by  a 

terminating  decimal,  yy 
I is  a basic  fraction.  3 

is  a prime  factor  of  12, 
but  3 is  not  a factor 
I of  10. 

220-T  “-jy  can  be  named  by  a 
I terminating  decimal. 

I "’ty  = is  a basic 

fraction,  and  the  only 
|!:  prime  factor  of  5 is  a 

factor  of  10. 

220-\i  “I-  cannot  be  named  by  a 

, terminating  decimal.  ■§• 

! is  a basic  fraction. 

The  prime  factor  of  9 is 


3.  3 is  not  a prime 
factor  of  10. 

220-)l  ■‘‘ty  can  be  expressed  by 

a terminating  decimal. 
The  basic  fraction  for 
lY  is  T*  The  only  prime 
factor  of  4 is  2.  2 is 

a factor  of  10. 

220-^  can  be  expressed  by 

a terminating  decimal. 
The  basic  fraction  for 
3Y  is  Y-  The  only  prime 
factor  of  5 is  5.  5 is 

a factor  of  10. 

220-X  “.5  ~Y  * Yes  * No 

matter  how  many  digits 
. for  zero  you  write  after 
the  digit  5 in  the 
decimal  “.5,  you  will 
still  have  a decimal 
for  “y. 

220-X  ^.80000000000  * Yes 

220-Z  0 

220-^  1 * They  are  the  same. 

220-%  They  are  the  same. 

220-C  They  are  the  same. 

220-d  They  are  the  same. 

220-E  They  are  the  same. 

220-?  2*6 

220- %  The  remainder  must  be 

less  than  the  divisor. 

* The  only  remainders 
possible  are  0,  1,  2,  3, 

4,  5,  and  6.  * Since  7 
is  the  only  prime  factor 
of  7 and  7 is  not  a 
factor  of  10,  1/7  cannot 
be  expressed  by  a 
terminating  decimal. 

221- H  1,  2,  3,  4,  5,  and  6 

221-\  Six  * They  are  the  same. 

221 -J  The  possible  remainders 

are  0,  1,  2,  3,  4,  5,  6, 
7,  8,  9,  and  10. 

221-K  .45  * 45  * Two 

221-L  Each  remainder  must  be 


equal  to  or  less  than  16. 

221-H  5/17  cannot  be  expressed 

by  a terminating  decimal. 
* There  are  just  16 
remainders  that  are 
greater  than  0 but  less 
than  or  equal  to  16. 

221-H  26  * 120  * 6237 

221-Q  Every  rational  number 
can  be  indicated  by  a 
fraction.  For  any  given 
fraction,  you  can  find  a 
repeating  decimal  that 
names  the  same  rational 
number  as  the  fraction 
indicates.  Remember  that 
every  terminating  decimal 
is  also  a repeating 
decimal. 


On  your 

own 

221-\ 

0 

221-1 

6 

221-Z 

0 

221-n- 

03 

221-% 

3 

221-% 

Terminating  decimal  * 

1 = .625. 

221-7 

Repeating  decimal  * 10  * 

= “.54. 

221-8 

Repeating  decimal  * 2 * 

1 = 2.3. 

221-8 

Terminating  decimal  * 

IT  = .16. 

221-\8 

Terminating  decimal  * 

¥ = 11. 

221-\ 1 

Repeating  decimal  * 12  * 

“tt  ==  “.230769. 

Csl 

Terminating  decimal  * 

= -.45. 

221-\3 

Terminating  decimal  * 

^ = 3.75. 

221-\^■ 

Terminating  decimal  * 

= -.6875. 

221- 1 5 

Repeating  decimal  * 8 * 

I = .8. 

221-16 

Repeating  decimal  * 2 * 
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= -1.6. 

221-\1  Terminating  decimal  * 

2J.  = A 
8 0 • 

221~\^  Terminating  decimal  * 

5 0 0 ” • 006. 

221-\^  Repeating  decimal  * 23  * 
-2^  = .2916. 

221- lQ  Terminating  decimal  * 

~t¥5  = 608. 

Keeping  ski Iful 

222- \  (|,0) 

222-1  (0,f) 

222-Z  (iT,0) 

222-ii  (0,12) 

222-5  (11,0) 

222-6  (0,0) 

222-7 

222-8  “1 

222-9  ^ 

222-10 

222- ! I 

222-  ! 2 

222-  1 3 0 

222-\\^  -'-f 

222- \5 

222-  1 6 

222-  1 7 "39 

222-  1 8 "‘7 

222-  1 9 

222-  20  ^72 

222-  21  or  "1 

222-  22  ■^363 

222-23 

222-  24  ^4^ 

222-25  "4- 
222-26  ■*'7 
222-  27 
222-  28 
222-  29 
222-30  ■^-K- 
222-31  "^4 

222-  32  "4^ 

222-  33  "I 
222-  34  0 
222-35  ^12 
222-  36 
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222-37 

'¥.  or  "t 

222-33 

■"156 

222-39 

+ 4_0. 

222-  40 

+ 2 7 

5 

222- m 

+ 1 4 

5 

222-  42 

+ 10  1 

6 

222-  43 

■^80 

222-  44 

— 6 8 

3 

222- il5 

^155 

222-  46 

"387 

222-  47 

"65 

222-  48 

- 1 7 

8 8 

222-  49 

4o 

222-  50 

— ^ 

1 5 

cn 

+i5. 

1 8 

222-  52 

-_1_ 

1 2 

222-53 

— 7 

2 6 

222-  54 

+ 5 

3 

222-  55 

+ 27 

2 

222-  56 

— 1 

2 1 

222-  57 

TT 

Checking  up 

Test  128 

222-\ 

Identity-element  property 
of  addition 

222-2 

Zero  property  of  mul- 
tiplication 

222-3 

Identity-element  property 
of  multiplication 

222-\\ 

Quotient  property 

222-5 

"9  * +4. 

222-6 

+ 3 -8 

8 3 

222-7 

-O'*  *■  +-S- 

<^5  14 

222-8 

or  * --4 

222-9 

"44,  or  "ISy  * 

Test  129 

222-  10 

"51 

222-  1 1 

"64 

222-  1 2 

'll 

222-  1 3 

CD 

+ 

222- n 

12| 

222-  1 5 

■".7 

222-  1 6 

"24 

222-  1 7 

■*1.825 

222-  1 8 

"2.^ 

222-  19 

"6.8^142 

222-20  * ■^If 

222-2\  ^3tt  * "18tt 
222-11  "2.3832  * ^2.3968 
222-T3  "317.704  * ■*'292.304 
222-  24  "55  * "3-H 
222-15  ■^148il  * 

222-16  ■"944-  * 

222-17  "1091  * 
m-28  ■‘'16, 089. 216  * '*'5.77 

222-19  ".177304  * "1.30 
222-30  "1.56364  * "5.78 

222-  3\  +2.  5375  * ■'■30. 17 

Lesson  143 

223- k  If  a decimal  expresses  a 

rational  number  and  the 
decimal  does  not  have  a 
symbol  for  either  "posi- 
tive" or  "negative," 
then  it  is  agreed  that 
the  decimal  expresses  a 
positive  rational  number. 
223-  B 365 

223-0  Sixty  billion  * Five 
billion 

223-0  971  * Nine  hundred  mil- 

lion * Seventy  million 
* One  million 

223-5  408  * The  digit  4 ex- 

presses four  hundred 
thousand;  the  digit  0 
expresses  zero  ten 
thousand;  the  digit  8 
expresses  eight  thousand. 
223-5  Three  times 
223-0  3 10  =*=  The  third  * Yes. 

10®  = 10  X 10  X 10  and 
10  X 10  X 10  = 1000. 
223-W  Yes  * Yes 
22J!i,-  I 3 * -I  A power  that  has 
a positive  integer  for 
an  exponent  is  a posi- 
tive integral  power. 

5^-4- J Three  times  * Yes 

The  associative  property 
of  multiplication  tells 


you  that  the  way  in  which 
you  group  the  factors  in 
a product  does  not  affect 
the  product.  ^ 

221^-1 

Yes 

m-M. 

2 7 * 2 7 

125  125 

22I^-\{ 

Yes  * The  third 

22I^-^ 

Yes  * 4 * “I  * The  expon- 
ent of  (’”■§■)'*  is  a positive 
integer. 

\22J^-? 

\ 

Yes  The  associative 
property  of  multiplication 
tells  you  that  the  way  in 
which  you  group  the 
factors  in  a product  does 
not  affect  the  product. 

* ii 

9 

22h-?i_ 

Yes  * 

22!^-?. 

Yes  * * -H- 

22k-% 

TT 

22^-1 

16 

- 8 

1 2 5 

22^-^ 

1 

224-V 

9 

6 >4 

224- X 

'm-'i 

“343 

22^-z 

3T 

?n-A 

3 * 4 * Yes  * 10 

\22j^-  B 

10®  = 10  X 10  X 10  and 
lO'"  = 10  X 10  X 10  X 10. 

b.^-c 

The  associative  property 
of  multiplication 

Seven  times  * Seven  times 

* Yes  * Yes 

^U-E 

Yes 

'22J^-? 

10,000,000  * 10,000,000 

m-a 

(•f)®.  Therefore, 

(i)"  • (i)"  = (i)". 

(-4)"  • (-4)" 

(-4  X -4  X -4)  X (-4  X 
-4  X -4} 

“4  X “4  X "4  X “4  X "4  X 
"4 


( 4)®.  Therefore, 

(“4)3  . (-4)3  = (-4)8^ 

225-W  (Column  1,  top)  False 
statement 

225-\  (Column  1)  True  state- 
ment. 

225-^}  (Column  1)  False 
statement 

225-Y.  (Column  1)  True  state- 
ment 

225- k 10=  and  10® 

225-^  5 * 3 * Yes  * 10 

225-Z  Yes  * 10=  = 10  x 10  x 

10  X 10  X 10  and  10®  = 

10  X 10  X 10» 

m-D  10  X 10  X 10,  or  1000  * 
Yes 

225-L  Three  numeral  10 's  have 
been  crossed  out  and 
replaced  by  numeral  I’s 
in  both  the  name  of  the 
dividend  and  the  name  of 
the  divisor. 

225-?  Yes  * Yes 
225^^  Yes 

225-W  (Column  1,  bottom)  100 
* 100 

225-\  (Column  2)  (|)®  * (|)® 

* Yes  * The  exponent  of 
the  dividend 

225-^i  (Column  2)  Yes  * Yes 

225-Y.  (Column  2) 

(f)" 

T I ^ I ^ I ^ I ^ I 

I i 

f X i I I X I X I 

I xf 

I I 

(f)*^.  Therefore, 

(jr  = (|)^ 

(f)^ 

14= 

14® 


14  X 14  X 14  X 14  X 14 
14  X 14 

I I 

■14'  X X 14  X 14  X 14 

>r  X >4 

14®.  Therefore, 

14=  = 14®. 

14® 

(~3)® 

("3)  = 

~3x~3x~3x~3x~3x~3x~3x~3 

“3x“3x“3x“3x"3 

I I I I I 

~3'x~>3x~2fx~3x~^x~3x~3x~3 

'Till! 


226-1 

( 3)®.  Therefore 
(“3)®  = (“3)®. 

(“3)  = 

(Column  1)  True  state- 

226-W 

ment 

(Column  1)  False 

226- H 

statement 

(Column  1)  True  state- 

226-0 

ment 

(Column  1)  False 

226- P 

statement 

(Column  1)  False 

226- k 

statement 

The  second  power  of  10 

226-0 

* 6 X 10®  is  the  product 
of  a number  from  1 to 

10  and  a power  of  10. 

The  third  power. of  10  * 

226-0 

1.256  * Yes 

Yes  * 1.256  x 10®  is  the 

226-0 

product  of  a number  from 

1 to  10  and  a power  of  10, 
The  fourth  power  of  10  * 

226-? 

Yes  * The  fourth  power 
of  10 

Yes 

226-? 

8 X lO"" 

226-0 

1.4  X 10^ 

226-0 

1.87  X 10^ 

226-  1 

2.4369  X 10’ 

226-^ 

1.7  X 10^ 

226-K 

3.22  X 10® 
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226-1 

(Column  2)  45,000  and 

227-2 

The  exponent  is  3 and 

5100 

the  base  is  -J.  * 

226-H 

(Column  2)  45,000  = 

227-3 

The  exponent  is  5 and 

227-23 

4.5  X 10^  and  5100  = 

the  base  is  "4.  * "1024 

5.1  X 10®. 

227-^ 

The  exponent  is  4 and 

226-n 

(Column  2)  Yes  * The 
commutative  and  associ- 
ative properties  of 
multiplication 

227-b 

the  base  is  it-  * i ‘*6^  i 
The  exponent  is  7 and 
the  base  is  to-  * 

227-2^ 

10000000 

226-0 

(Column  2)  4.5  X 5.1  = 

227-6 

^-3f9  * 19  6 8 3 

''  6 ! 134217728 

22.95  and  10^  x lO®  = 

227-7 

f 3 * _8_ 

3 ^ 2 7 

10®. 

227-3 

12®  * 2,985,984 

226-? 

(Column  2)  229,500,000  * 

227-0 

5®  * 78,125 

227-26 

229,500,000 

227-\0 

("2)®  * "512 

226-q 

30  X 6725 

227- 1 1 

7®  * 16,807 

(3  X 10^)  X (6.725  X 10®) 

227-\l 

2.2  X lO'^ 

(3  X 6.725)  X (10^  X lo®) 

227- 1 3 

5 X 10® 

20.175  X l0^  Therefore, 

227-\'\ 

6.924  X 10® 

227-26 

30  X 6725  = 20.175  x io\ 

227-  1 5 

3.459  X 10® 

226-? 

492  X 65,000,000 

227-\6 

8.3  X 10^ 

(4.92  X 10®)  X (6.5  X 10®) 

227-\7 

2.964  X 10® 

(4.92  X 6.5)  X (10®  X 10®) 

227-\6 

8000  = 8 X 10®. 

31.980  X 10®.  Therefore, 

60,000  = 6 X 10^.  * 

227-21 

492  X 65,000,000  = 

(8  X 10®)  X (6  X lO'")  = 

31.980  X 10®. 

48  .X  10®. 

226-S 

6200  X 328,000 

48  X 10®  = 480,000,000. 

(6.2  X 10®)  X (3.28  X lo®) 

227-\0 

51,000  = 5.1  X 10\ 

(6.2  X 3.28)  X (10®  X lO®) 

700,000  = 7 X 10®.  * 

227-23 

20.336  X 10®.  Therefore, 

(5.1  X 10^)  X (7  X 10®)  = 

6200  X.  328,000  = 

35.7  X 10®. 

20.336  X 10®. 

35.7  X 10®  = 

226-1 

201,750  * 31,980,000,000 

35,700,000,000. 

* 2,033,600,000 

227-20 

256  = 2.56  X 10®. 

Keeping 

227-\i 

780,000  and  3900 

23  = 2.3  X 10\  * 

227-] 

227-y 

780,000  = 7.8  X 10®  and 

(2.56  X 10®)  X (2.3  X 

227-2 

3900  = 3.9  X 10®. 

10")  = 5.88  X 10®. 

227-3 

227-yi 

The  symbol 

5.888  X 10®  = 5888. 

227-4 

7.8  X 10® 

227-2] 

45  = 4.5  X 10". 

227-5 

3.9  X 10®  ^ 

1230  = 1.23  X 10®.  * 

227-6 

(7.8  X 10®)  - (3.9  X 10®). 

(4.5  X 10")  X (1,23  X 

227-7 

227 -t 

Yes  * Yes  * Yes 

10®)  = 5.535  X 10\ 

227-8 

227-1 

Yes 

5.535  X lO'^  = 55,350. 

227-9 

227-1 

200  * 200 

227-21 

2,900,000,000,000  = 

227- 1 0 

On  your 

own 

2.9  X 10"®. 

227-1  1 

227-\ 

The  exponent  is  6 and  the 

1,450,000  = 1.45  X 10®.* 

227-12 

base  is  10.  * 1,000,000 

(2.9  X 10"®)  - (1.45  X 

227-13 
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10®)  = 2 X 10®. 

2 X 10®  = 2,000,000. 

78.000. 000  = 7.8  x lO'^. 

13.000  = 1.3  X 10^.  * 
(7.8  X 10^)  - (1.3  X 
lO'")  = 6 X 10®. 

6 X 10  ® = 6000. 

582.000. 000  = 5.82  x lO' 

1.940.000  = 1.94  X 10®. 
(5.82  X 10®)  - (1.94  X 
10®)  = 3 X 10^. 

3 X 10®  = 300. 

67.500.000  = 6.75  x 10® 

1.350.000  = 1.35  X 10®. 
(6.75  X 10®)  - (1.35  X 
10®)  = 5 X 10\ 

5 X 10^  = 50. 

34.000  = 3.4  X 10^. 

170  = 1.7  X 10®.  * 

(3.4  X 10^)  - (i;7  X 

10®)  = 2 X 10®. 

2 X 10®  = 200. 

800.000  = 8 X 10®. 

1600  = 1.6  X 10®.  * 

(8  X 10®)  X (1.6  X 

10®)  = 5 X 10®. 

5 X 10®  = 500. 

12.000  = 1.2  X lO'^. 

3600  = 3.6  X 10®.  * 

(1.2  X 10^)  X (3.6  X 
10®)  = .3  X 1G\ 

.3  X 10^  = 3.3. 

skilful 

.3 

-.88 
'6. 375 
5.3 
.0375 
“.002 
16.25 
"4.1 
2.125 
.18 

". 1875  • 

".Oil 

1000 


27-\^ 

e 

Therefore,  9*  + 9‘  ■ 9®. 

229-8 

27-\5 

1296 

228-0 

You  must  know  the  meaning 

229-0 

?7-l6 

TsT 

of  the  symbol  10°. 

229-0 

27- \7 

"100,000 

228-0 

No  * Yes  * 3 * Yes 

27-18 

4096 

228-E 

10  * 10  * Yes 

27- \B 

><096 

228-? 

If  a number  is  used  as 

27-20 

25 

a factor,  it  must  be 

229-? 

\27-Zl 

1 

used  as  a factor  at  least 

\27-22 

100000 

once.  For  this  reason,  we 

\27-23 

4225 

will  define  10°  without 

229-? 

|P7-2l^ 

ToTT 

using  the  idea  of  factor. 

229-0 

[57-25 

19. 101 

However,  we  can  use  posi- 

157-26 

10.2 

tive  integral  powers  to 

157-27 

"18.26 

help  define  10°. 

'57-28 

6.683 

228-0 

Since  0+3=3,  10°  is 

229-8 

57-29 

.65 

the  same  as  10°  '''  °,  and 

[57-30 

59.74 

sentence  B expresses  the 

|57-3I 

4.4521  . 

same  true  statement  as 

57-32 

"9.471 

sentence  A. 

57-33 

"6.511 

228-8 

1 * Yes 

57-31; 

"65.2 

228- \ 

The  number  1 is  the  only 

57-35 

". 0374 

identity  element  for 

57-36 

3.12 

multiplication  of  rational 

229- \ 

numbers.  Therefore,  the 

ssson 

1 

only  number  by  which 

155-A 

Because  of  the  product 

("y)'^  can  be  multiplied 

229-^l 

property  of  positive 

by  to  give  ("y)'^  is  1.  * 

integral  powers.  The 

Since  ("y)'^  is  the  same 

universe  for  x is  R.  The 

as  ("y)°  sentence 

universe  for  m and  n is 

D expresses  the  same 

Ip.  For  each  x,  m,  and  n, 

true  statement  as 

x"2  X x”  = x'"  + ”.  * Yes 

sentence  C. 

* 32  = 9.  3°  = 27. 

228-J 

Yes  * x”  is  the  same  as 

9 X 27  = 243.  243  = 3^ 

x°  ” because  n = 0 + n. 

Therefore,  3^  x 3°  = 3^ 

228-K 

We  must  define  x°  to  be 

230-)f 

28-8 

Because  of  the  quotient 

equal  to  1. 

property  of  positive 

229-1 

Yes  * A power  whose 

integral  powers.  The 

exponent  is  zero  is  a 

i 

universe  for  x is  R.  The 

zero  power.  The  zero 

230-\. 

universe  for  m and  n is 

power  of  any  non-zero 

Ir,.  For  each  x,  m,  and  n. 

rational  number  is  1. 

P 

Therefore,  replacing  x° 

if  m is  greater  than  n, 

by  1 in  x°  • x°  = x°. 

^ - yM  - * Yes 

we  obtain  1 • 1=1, 

* 9'^  = 6561.  9^  = 9. 

which  is  a true  statement. 

6561  + 9 = 729.  729  = 9°. 

229-k 

No  * Yes  * 2 * Yes 

10  * 10  * Yes 
Because  "2+2=0.  * 0 
Yes  * By  definition,  the 
zero  power  of  any  non- 
zero rational  number  is 
equal  to  1. 

Yes  * Since  lO"^'  = = 

10°,  or  1,  statement  G is 
the  same  as  statement  E. 

1 

If  the  product  of  two 
numbers  is  1,  each  of  the 
numbers  is  the  reciprocal 
of  the  other. 

Since  ("•!)"=  + ® = 1, 
statement  H tells  you  that 
the  product  of  ("-1)"®  and 
("f)®  is  1.  Therefore, 
is  the  reciprocal 
of  The  symbol 

l/C-f)^  also  names  the 
reciprocal  of 

x~^ , or  1/x^  * The  inverse 
of  a positive  integer  is 
a negative  integer. 
x-n  ^ n ^ r°.  If  x'”. 
y.n  ^ y.-n  + n,  then  x"”. 
x”  = x°.  You  know  that 
x°  = 1.  If  the  product 
of  two  numbers  is  1,  the 
numbers  are  reciprocals. 
Therefore,  x“”  is  the 
reciprocal  of  x”.  The 
reciprocal  of  x”  is  1/x”. 
(Column  1)  l/x”  and  x“” 
are  the  same.  * x"”  and 
x”  are  reciprocals  of 
each  other. 

(Column  1)  If  we  defined 
0"°  as  1/0°,  then  we 
would  have  to  define  0°. 

If  we  defined  0°  to  be  0, 
then  1/0°  would  not  be  a 
number  since  division  by 
0 is  impossible.  There- 
fore, neither  0"°  or  0° 
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are  defined. 

2S0-M  (Coluinn  1)  l/TS)^ 

230-H  (Column  1) 

230-0  (Column  1)  1/52® 

230-?  (Column  1)  l/C|-)® 

230-Q  (Column  1)  l/ClOO)^ 

230-R  1/(|)^ 

230-S  1/43® 

230-J  1/r-^)^ 

230-A  From  the  definition  of  a 
negative  integral  power, 
10“^  is  the  same  as 
l/l0^  * Yes 

230-B  10,000,  or  W * Divide 

both  the  dividend  and  the 
divisor  of  lO'^/lO^  by  lO'^. 
* Yes 

230-0  From  the  definition  of 
negative  integral  power, 
10”®  is  the  same  as 
1/10®.  * Yes 

230-0  Yes  * ~3  * Yes 
230-E  Yes 
230-?  10”®  • 10”®  = 

(1/10®)  • (1/10®). 

10”®  • 10”®  = 

1/(10®  • 10®). 

10“®  • 10”®  = 1/10®  ®. 
10”®  • 10”®  = 1/10®. 

10”®  • 10”®  = 10”®. 

10®  • 10”®  = 10®(1/10®). 
10®  • 10”®  = 10®/10®. 

10®  • 10”®  = 10’. 

230-0  10°  is  the  same  as  1.  * 

Yes  * Add  0 and  ”6. 

0 + ”6  = ”6. 

230-R  13“^  X 13°  = (1/13^)  • 1. 

13”^  X 13°  = 1/13\ 

13”'"  X 13°  = 13” \ 

230-\  (^)”®  X (1)-^  = [l/(^)®]  X 

[l/(i)"]. 

(i)"=  X (1)-^  = i/(l)9. 

(■i-)""  ^ (ir)”"  = (i)-". 
230-^  (“17)®  X (-17)”°  = (”17)®  : 

[1/(”17)®]. 


(”17)®  X (”17)”®  = 
(”17)®/("17)®. 

("17)®  X (”17)”®  = 
l/(-17)". 

(”17)®  X (-17)”°  = (”17)”\ 

230-Y.  (Column  2)  (|)”"  x (|)"  = 

[1/(|)’]  X (|)\ 

(|)-’  X (|)^  = (1)^  (|)^ 

(|)""  X (|)1  =1^1. 

an  X (|)^  = 1. 

230-1  (Column  2)  (”12)® 

230-\^  (Column  2)  19”^ 

230-H  (Column  2)  (f)”"° 

230-0  (Column  2)  (”4)® 

230-P  (Column  2)  ("H)”® 

230- 0  (Column  2)  141”® 

231- ^  -6  * ~2  * 10 

231-B  10"®/10”®  means  10”®  - 

10”®.  From  the  definition 
of  negative  integral 
powers,  10”®  = 1/10®  and 
10”®  = 1/10®.  This  means 
that  10”®  - 10”®  = 

(1/10®)  - (1/10®).  Using 
the  transitive  property 
of  equality,  we  can  obtain 
statement  P from 
10”°/10”®  = 10”®  - 10”® 
and  10”®  - 10”®  = 

(1/10®^  - (1/10®). 

231-0  Yes  * Using  the  quotient 
property  of  rational  num- 
bers, (1/10®)  - (1/10®)  = 
(1/10®)  • 10®.  Using  the 
transitive  property  of 
equality,  statement  Q can 
be  obtained  from  statement 
P and  (1/10®)  - (1/10®)  = 
(1/10°)  • 10®. 

231-0  (1/10®)  • 10®  is  the  same 

as  10®/10°. 

231-1.  10®  * Divide  both  the 

dividend  and  divisor  of 
10®/10®  by  10®.  Yes 

231-p  From  the  definition  of 

negative  integral  powers. 


l/lO^  is  the  same  as 
10”'".  * Yes 
231-0  10"^ 

231-^  Yes  * ”4  * Yes 

231-\  10”®/10®  = (1/10®)  - 10®. 

10"®/10®  = (1/10®)  X 

(1/10®). 

10”®/10®  = 1/10®. 

10”®/10®  = 10”®. 

10710"°  = 10®  - (1/10®). 
10®/10"®  = 10®  X 10®. 
10®/10-®  = 10’®. 

231-^  Yes  * 10°  = 1.  Therefore, 
10° /lO"^  = 1/10”^,  or  10^. 
231-^.  12®  - 12"'"  = 12®  - (1/12^), 

12®  - 12”^  = 12®  X 12\ 

12®  = 12"^  = 12’. 

231-1  (7°  - (j)”’  = 1 - [1/(|)’ 

(|)°  - d)”’  = 1 X d)^ 

d)°  ^ d)-’  = d)^ 

231-^  d)-®  - (7"°  = 

[i/d)  = ] - [i/d)d. 

d)""  - (i)""  = 

[l/(^)®]  X (A)S. 

d)~"  - d)“"  = d)"  - d) 
(i)"®  - d)”®  = d)®. 

231-R  (”|)”’  - (”|)^  = 

[i/(d)d  ^ r\)\ 

[i/(d)d  xV/,(”i)d. 

(d)"  = i/(d)^^ 

(d)"’  ny  = 

231-0  .62’ 

231-P  (-|-)-’° 

231-0  39®° 

231-R  (”5)-® 

231 -S  (”21)® 

231- T  (-7)® 

232- K  Seven  hundred  twenty-four 

thousand  five  hundred 
sixty-nine  and  thirty-nine 
thousand  eighty-one 
hundred- thousandths 

232-B  10°  * 10®  * 10"® 

232-0  Thirty-two  and  thirty- 
eight  thousandths  * 
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3(10")  + 2(10°)  + 

0(10“")  + 3(10“^)  + 

8(10“°) 

Four  hundred  seventy-six 
|,  and  twenty-five  hundredths 

‘ * 4(10°)  + 7(10")  + 

6(10°)  + 2(10“")  + 5(10“°) 

I 2S2-E  Seven  hundred  sixty-two 

. hundred-thousandths  * 

; 7(10“°)  + 6(10“^)  + 

' 2(10“=) 

i2S£-F  One  and  nine  tenths  * 

I-  1(10°)  + 9(10“") 

\^23£-Q  Thirty-seven  thousand 
nine  hundred  twenty- 
six  and  three  hundred 
I forty-five  thousandths  * 

I 3(10*)  + 7(10°)  + 9(10°)  + 

! 2(10")  + 6(10°)  + 3(10“")  + 

I ' 4(10“°)  + 5(10“°) 
i 232-W  Eighty-six  thousand  two 

hundred  fifty-nine 
I ' hundred-thousandths  * 

8(10“")  + 6(10“°)  + 

2(10“°)  + 5(10“*)  + 

9(10“=) 

[ On  your  own 
232-\  True  statement 
; 232-2  False  statement 

232-3  True  statement 
i 232-^■  False  statement 
I 232-5  False  statement 
232-6  True  statement 
I 232-7  False  statement 
232-B  True  statement 
[ 232-3  False  statement 
232-\0  21"° 

\232-\l  (“9)" 

; 232-\Z  (“■|■)“° 

232- \3  (|)"* 

232-  1 4 12"° 

232- \5-  (“62)“°° 

: 232-\6  r^)° 

232-17  (y)“"« 

232-\B  61°° 


232- 1 9 

(“6)° 

232-20 

(!?)■" 

232-2\ 

232-22 

41“° 

232-23 

("57)* 

232-2^ 

232-25 

232-26 

6(10°)  + 8(10°)  + 

9(10")  + 4(10°)  + 

7(10“")  + 5(10“°) 

232-27 

7(10°)  + 0(10")  + 

1(10°)  + 3(10“")  + 

9(10“°)  + 8(10“°) 

232-2B 

1(10“°)  + 0(10“*)  + 
4(10“=)  + 0(10“°)  + 
8(10“") 
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233 -h 

The  numeral  7.5  x 10^ 

expresses  a numner  as 
the  product  of  a number 
from  1 to  10  and  a power 
of  10.  * 750 

CO 

1 

53.62 

233-0 

8.6345  X 10°  * 1 X 10" 

233-0 

1 X 10°  2 X 10°  * 

5.3  X 10° 

LU 

The  numeral  6 x 10° 
expresses  a number  as  the 
product  of  a number  from 

1 to  10  and  a power  of 

10.  Since  10°  = 1, 

6 X 10°  = 6 X 1 and 

6x1  = 6. 

233- f 

3.2  X 10°  ^ 1.5842 

233-0 

9 X 10°,  9.7  + 10°, 

9.75  X 10°,  and 

9.752  X 10° 

233-\{ 

Use  a decimal  to  name  the 

rational  number.  Then 
express  the  rational 
number  as  the  product  of 
itself  and  10°. 

233-1 

.625  is  greater  than  0 
and  less  than  1.  The 

statement  0 < . 625  < 1 

is  true. 

233-J  Yes.  .625  x 10"  = 

.625  X 10  and  .625  x 10  = 
6.25.  * Yes. 

1 ^ 6.25  < 10.  * 

.625  = 6.25  - 10  and 
6.25  - 10  = 6.25  10". 

233-K  Because  of  the  quotient 
property  * Yes  * .625  = 
6.25  - 10"  and  6.25  ^ 

10"  = 6.25  X 10“". 

233-L  Yes  * 'The  numeral  6.25  x 
10“"  expresses  a number 
as  the  product  of  a num- 
ber from  1 to  10  and  a 
power  of  10. 

233-H  10°  * Yes  *■  Since  you 

know  that  .03  x 10°  = 3, 
you  know  that  . 03  = 

3 - 10°. 

233-H  Yes  * .03  = 3 - 10°. 

3 - 10°  = 3 X.  10"°. 

.03  = 3 X 10“°, 
by  the  transitive  property 
of  equality.  * 3 x 10"° 
233-0  10°  ^10° 

233-P  .0048  - 4.8  - 10°. 

4.8  - 10°  = 4.8  x'10“°. 
.0048  = 4.8  X 10“°.  * 

4.8  X 10“° 

233-(i  .0007  = 7 -10*. 

7 - 10*  = 7 X 10“*. 

' .0007  = 7 X 10“*. 

23J^-R  (Colum.n  1)  9.93  x 10° 

23^-S  3.6  X 10“° 

23J^-J  5.3  X 10“° 

23I^-\i  1.68  X 10" 

23^-y  3.2568  x 10° 

23J^-^  1.4285  X 10“ " 

23J^-k  (Column  1)  3,000,000 
anu  26, 000 

23^-B  (Column  1)  3 x 10°  * 

2.6  X 10*  * Yes 
234,-C  The  associative  and 

commutative  properties 
of  multiplication  * 
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(3  X 10®)  X (2.6  X 10*)  = 
3 X (10®  X 2.6)  X 10^. 
Associative  property  of 
multiplication. 

(3  X 10®)  X (2.6  X 10^)  = 
3 X (2.6  X 10®)  X lO'". 
Commutative  property  of, 
multiplication. 

(3  X 10®)  X (2.6  X 10^)  = 
(3  X 2.6)  X (10®  X lO'^). 
Associative  property  of 
multiplication 

m-D  3 X 2.6  = 7.8  and  10^  X 
lO'"  = 10^°. 


m-E 

7.8  X 10"°  * 
78,000,000,000 

23J^-? 

7.5  X 10"  1.6  X 10"2 

* Yes 

231^-0 

The  associative  and 
commutative  properties 
of  multiplication 

m-H 

7.5  X 1.6  = 12  and  10"  x 
10"^  = 10"7  * 12  is  not 
a number  from  1 to  10. 

Yes  * 12  X 10""  = 

(1.2  X 10")  X 10"". 

12  X 10""  = 1.2  X 
(10^  X 10""). 

12  X 10""  = 1.2  X 10°. 

m-j 

1.2  X 10°  * 1.2 

m-K 

2.01  X 10®  * 2010 

m-L 

6.3  X 10’  * 63,000,000 

23J^-\\ 

3.094  X 10®  * 3094 

m-N 

1.52  X 10"®  * .00152 

23I^-0 

8 X 10"®  * .00008 

m-p 

2.16  X 10" * .000216 

1.395  X 10®  * 1395 

m-R 

(Column  2)  6.63  x lO"’  * 

. 000000663 

m-A 

(Column  2)  330,000  and 
.011 

m-B 

(Column  2)  330,000  = 

3.3  X 10®  and  .011  = 

1.1-x  10"2. 

m-c 

® Numerals  S and  R each 

express  the  quotient  of 
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3.3  X 10®  and  1.1  x l0“^ 
m-D  3 * 10’ 

235-1  3 X 10’ 

2S5-?  .086  - 4.3. 

(8.6  X 10"^)  - (4.3  X 10°). 
(8.  6/4. 3)  X (10"7l0°). 

2 X 10-2  * 

m-G  .0095  - 1.9. 

(9.5  X 10“®)  - (1.9  X 10°). 
(9. 5/1. 9)  X (10''®/10°). 

5 X 10“®  * .005 
235-W  72,000  - 4,000,000. 

(7.2  X 107  - (4  X 10®). 
(7.2/4)  X (107107. 

1.8  X 10-2  * 

m-|  16,000  - .2. 

(1.6'x  107  - (2  X 10-7. 

(1.6/2)  X (10710“  7 

.8  X 10®. 

8 X 10^  * 80,000 

m-J  15.4  - .07. 

(1.54  X 107  - (7  X 10-2). 
(1.54/7)  X (10Vl0"7. 

.22  X 10®. 

2.2- X 10^  * 220 

m-K  .086  - 4300. 

(8.6  X 10-2)  ^ 

(8. 6/4. 3)  X (lO"2/io®). 

2 X 10“®  * .00002 

On  your  own 

m-1  2 X 10"  2 

235-2  7.85326  x 10® 

235-Z  4.13  X 10° 

235-^  3.256  x 10“^ 

235-1  6.9  X 10"® 

m-6  1.684  X 10^ 

235-7  3 X 10“® 

235-%  2.5  X 10 

235-%  9.9x10"® 

m-IO  5.163  X 10’ 

235- n .025 
m-I2  1.52x10^ 

235-13  38 
235-m-  2.56  X 102 
235-15  9.2  X 10"® 

m-16  7 X io"2 


m-17  6.69  X 10®  * 669,600,000 
m-18  2.304  X 10°  * 2.304 
m-19  3.6  X 10°  * 3.6 
235-20  4.732  x 10" * .0004732 
m-21  3 X 10®  * 300 

235-22  5 X 10"®  * .00005 
235-23  4 X 10°  * 4 
335-211  4 X 10"®  * .004 

Applying  mathematics 
m-l  Xj  number  of  bushels  of 
tomatoes  Mr.  Hanson  sold 
on  Saturday. 

16|  + X = 35. 

{187.  187  bu. 

235-2  X.  Jim's  height  on  Jan.  1 
X < 55  A X + 2|  > 57. 

{x  1 54|  < X < 551. 
Between  54j  in.  and  55  in 
m-3  X,  number  of  tons  of  iron 
ore  mined  in  Canada  in  a 
recent  year. 

10627000  + X = 35067380. 
(244403801. 

24,440,380  tons 

235-^■  X,  amount  of  Miss  Grant's 
telephone  bill  for  August 
X - 4.35  = 2.20. 

(6.551.  $6.55 

235- 5  X,  amount  of  money  Alice 

earned  last  week. 

X > 10.50  A X - 
2.60  < 9.50. 

(x  1 10.50  < X < 12.101. 
Between  $10.50  and  $12. K 

236- 6  X < 40  A 102. 16  + 

X > 141.26. 

(x  1 39.10  < X < 401 
236—7  x+y+3  =32  Ax-y  = 

1 A y(2)  = 25. 

((13|,  127  6)1 

236-6  X,  amount  of  interest  Mr 
Sayre  owed  the  bank. 

6/100  'v  x/1950. 

(1171.  $117 

236-%  X,  rate  of  commission  Mr 
Lopez  received. 


192/2560  'v  x/100. 

{7.5}.  7.5/0 

w-IO  X.  amount  of  money  it  will 
j cost  the  Camera  Club  to 

buy  72  ice-cream  bars. 
12/.95  'v  72/x  V 
18/1.25  'v  72/x. 

J [5.70,5.00].  It  will 
1;  cost  the  Camera  Club 

i either  4'5.70  or  >$5.00  to 

buy  the  72  ice-cream  bars. 
17^-1 1 X,  perimeter  of  football 
field  in  yards, 
y,  perimeter  of  football 
field  in  feet. 

X = no  + 63y  + no  + 

63y  A 3/1  ylx, 

{346I-,  1040}.  1040  ft. 

j 75-1 2 x,  area  of  field  in  square 
I yards. 

I ' ■ 32/1  'v  2x/20. 

{320}.  320  sq.  yd. 

:’5-l3  X,  area  in  square  feet. 

|,  y,  length  of  base  in  feet. 

[ i 144/1  ^ 360/x  A 

y/1  ~ x/l|. 

; {(2i,l|)}.  lift. 

x/1  'v  9.61/48.05. 

I {y},  or  {.2} 

j5-i5  i/i-x/eotV. 

‘ {48-^},  or  {48.24} 

5-16  .012/1^ 'v  .3/;,. 

i {25} 

ecking  up 

' [st  130 
5-1  125 

S-2  Ve 

5-3  1 

,5-4  "243 

5-5  1 


® 1000 

5-9  3720 

|5-I0  4.8 
{5-11  706,000 


236- 1 2 

. 0002175 

255-13 

1,003,000 

255-14 

. 0000989 

236- 1 5 

6 X 10° 

255-16 

3.1  X 10= 

255-17 

4.5  X 10° 

255-18 

5.7  X 10-=^ 

255-19 

4.64  X 10"° 

255-20 

1.04  X 10“ 

255-2 1 

6(10")  + 1(10")  + 
4(10")  + 5(10°)  + 
0(10“")  + 3(10“") 

236-22 

1(10“")  + 9(10"")  + 
0(10"")  + 7(10"'")  + 
2(10"=)  + 8(10"®) 

255-23 

6(10^)  + 0(10")  + 
8(10")  + 9(10")  + 
1(10°)  + 2(10"")  + 
0(10“")  + 7(10“") 

Test  131^ 

255-24 

(|)" 

255-25 

("12)" 

255-26 

("I)-" 

236-21 

28" 

255-28 

("6)^ 

255-29 

10"" 

255-30 

2.48  X 10^ 

255-31 

9.6  X 10"° 

255-32 

2.7  X 10" 

255-33 

9.6  X 10" 

255-34 

5 X 10“° 

255-35 

4.81  X 10= 

255-36 

3 X 10° 

236-01 

3 X 10“^ 
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238-k 

.6/1  - 4.2/x.  * Rp 

238-0 

The  definition  of  equ 

lent  rate  pairs  tells 
you  that,  since  .6/1  is 
equivalent  to  4.2/x,  the 
product  of  the  first 
component  of  .6/1  and  the 
second  component  of  4.2/x 
is  equal  to  the  product 
of  the  first  component  of 


4.2/x  and  the  second  com- 
ponent of  .6/1.  The  pro- 
duct of  .6  and  x is  .6x. 

The  product  of  4.2  and  1 
is  4.2. 

238- 0  Yes 

239- 0  (Column  1)  1/.6  * Yes  * 

1/.6 

239-E  (Column  1)  From  condition 
B,  .6x  is  equal  to  4.2. 
Using  the  well-defined 
property  of  multiplication, 
.6x  may  be  replaced  in 
the  product  (l/.6)(.6x) 
by  4. 2. without  affecting 
the  product. 

25P-F  (Column  1)  Yes  * Yes 

239-0  (Column  1)  Associative 

property  * Yes 

239-\i  Definition  of  multipli- 
cative inverse  * Yes 

239- 1 7 

239—3  From  the  identity-element 
property  of  multiplication, 
lx  = X.  Therefore,  condi- 
tion F can  be  obtained 
from  condition  E by  using 
the  identity-element 
property  of  multiplication. 

239-K  7 * Condition  F was  ob- 

tained from  condition  A 
by  using  definitions  and 
properties.  * {7} 

2S9-A  m - 3 

239-0  Yes.  The  difference  of 
m and  3 is  the  same  as 
the  sum  of  m and  the 
additive  inverse  of  3. 

(3)  is  the  additive  in- 
verse of  3.  *■  Yes.  “(3) 
is  the  same  as  “3. 

239-0  Condition  H can  be  ob- 
tained from  condition  G 
by  using  the  difference 
property  of  rational 
numbers. 
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239-D 

(Column  2)  * Yes 

240-% 

ri) 

ia  = "27. 

239- E 

(Column  2)  The  associative 

240-k 

R 

3(ia)  = 3(“27). 

property  of  addition 

241-G 

* Yes 

(3  • ^)a  = “81. 

<jO 

■n 

(Column  2)  Yes  * Since 

241-Z 

Condition  B can  be  ob- 

la  = “81. 

”3  + is  0,  condition 

tained  from  condition  A 

a = “81. 

K is  the  same  as  condi- 

by  using  the  well-defined 

On  your 

own 

tion  J.  * Yes 

property  of  addition. 

242- \ 

True  statement 

239- G 

(Column  2)  Yes  * Identity- 

2 41 -Pi 

Yes  * Associative  property 

242-I 

False  statement 

elem.ent  property  of  addi- 

of  addition 

242-3 

False  statement 

tion  * ■^2  * Yes 

241-E 

Use  the  definition  of 

242-\\. 

True  statement 

2iO-H 

^2 

the  additive  inverse. 

242- B 

False  statement 

2^0-1 

{"2) 

2 + “2  is  the  same  as  0. 

242- s 

False  statement 

2iO-J 

Yes  * The  difference  of 

* Use  the  identity- 

242-7 

True  statement 

y and  X is  the  same  as 

element  property  of  addi- 

24^- B 

True  statement 

the  sum  of  y and  the 

tion  and  the  definition 

242-9 

True  statement 

additive  inverse  of  x. 

of  the  sum  of  two  rational 

242- 1 0 

False  statement 

“x  is  the  additive  in- 

numbers.  5y  + 0 is  the 

242-  1 1 

X + 4.6  = “3.9. 

verse  of  x. 

same  as  5y.  “13  + ”2  is 

(x  + 4.6)  + “4.6  = 

2^0- K 

Condition  N can  be  ob- 

the  same  as  ~15. 

“3.9  + “4.6. 

tained  from  condition  M 

24I-? 

y * Yes 

Well-defined  property 

by 'using  the  difference 

241-Pz 

From  condition  E,  5y  is 

of  addition. 

property  of  rational 

the  same  as  “15.  Using 

X + (4.6  + “4.6)  = “8.5. 

numbers. 

the  well-defined  property 

Associative  property  of 

2^0- L 

0 + "x  is  the  same  as  “x. 

of  multiplication,  5y 

addition. 

2iO-M 

* Yes 

may  be  replaced  in  y(5y) 

X + 0 = “8.5. 

2iO-H 

From  condition  N,  y + “x 

by  “15  without  affecting 

Definition  of  additive 

is  the  same  as  5.  There- 

the product. 

inverse. 

fore,  by  the  well-defined 

241 -W 

Associative  property  ^ 

X = “8.5. 

property  of  addition, 

Use  the  definition  of  the 

Identity-element  propert 

(y  + ~x)  can  be  replaced 

reciprocal,  y * 5 is  the 

of  addition  * (“8.5} 

in  (“|)  + (|  + “x)  by  5 

same  as  1.  * From  the 

242-\2 

i-  = I. 

without  affecting  the 

identity-element  property 

2(ix)  =2*1. 

sum. 

of  multiplication,  ly 

Well-defined  property 

240-0 

So  you  can  find  the  sum 

is  the  same  as  y.  From 

of  multiplication. 

of  (“y)  and  y.  * Associ- 

the definition  of  the 

(2  • i)x  = i. 

ative  property  of  addi- 

product of  two  rational 

Associative  property  of 

tion 

numbers,  y(“l5)  is  the 

multiplication. 

240- P 

Yes  Condition  Q was 

same  as  “3. 

u = i. 

obtained  from  condition 

24l-\ 

“3  * Yes 

Reciprocal  property. 

P by  using  definitions 

241-^ 

(“3) 

X = |. 

and  properties  of  ra- 

241-^ 

(“81} 

Identity-elerteut  propert 

tional  numbers.  * Yes 

ya  + 7 = 20. 

of  multiplication  * (y) 

240- Q 

Yes  * Identity-element 

iia  + 7)  + (“7)  = 

242- 13 

X - 17  = 32. 

property  of  addition  * 

“20  + (“7). 

X + “17  = 32. 

7 

2 

+ (7  + “7)  = “27. 

Difference  property. 

240-P 

-7  % -7 

2 2 

ia  + 0 = “27. 

(x  + "17)  + 17  = 32  + 17 
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Well-defined  property  of 
addition. 

X + (“17  + 17)  = 49. 
Associative  property  of 
addition. 

X + 0 = 49. 

Definition  of  additive 
inverse. 

X = 49. 

Identity-element  property 
of  addition  * {49} 


Well-defined  property  of 
addition. 

(i  + “i)  + X = “i. 
Associative  property  of 
addition. 

0 + X = "^. 

Definition  of  additive 
inverse. 

X = 

Identity-element  property 
of  addition  * (“^] 

15  6 - X = |. 

6 + "X  = y. 

Difference  property. 

“6  + (6  + "x)  = “6  + |. 
Well-defined  property  of 
addition. 

(“6  + 6)  + “x  = 
Associative  property  of 
addition. 

0 + "X  = 

Definition  of  additive 
inverse. 

= -'i'. 

Identity-element-  property 
of  addition. 

X = 

3 

Definition  of  additive 
inverse  * { y } 

2^2- \B  4x  + 3 = “17. 

(4x  + 3)  + “3  = “17  + "3. 
Well-defined  property  of 


addition. 

4x  + (3  + “3)  = “20.  , 
Associative  property  of 
addition. 

4x  + 0 = "20. 

Additive-inverse  property. 
4x  = “20. 

Identity-element  property 
of  addition. 
i(4x)  = i ■ -20. 
Well-defined  property  of 
multiplication. 

(i  • 4)x  = "5. 

Associative  property  of 

multiplication. 

lx  = “5. 

Reciprocal  property. 

X = “5. 

Identity-element  property 
of  multiplication  * (“5) 
2^2- \7  {“42} 

n^-18  {1.57} 

2i2-\%  {8} 

2I^2-l(i  {4^} 

21.2- 1\  r'-f},  or  {"6i} 

2^2-22  {1|} 

2^2-23  {15.3} 

2J^2-2^  {“-!},  or  {“1-i-} 

2J^2-2^  {“i|} 

21^2-23  {11} 

21^2-21  {“10-rV} 

2J^2-23  {26} 

2J^2-23  {19} 

21^2-33  {76.3} 

n^-31  {4} 

2J!^2- 32  {“48} 

^^^-33  {.9} 

21^2- 3^  {12} 

n^-35  {.92} 

2J^2-33  {“2} 

Lesson  147 

2J^2-k  R * {“3} 

2^-  B No 

24.2-  C Yes  * No  * Yes  * No 
'2^2-  D No 


24.2- E  Yes  * Yes  * Yes 

24.2-  F Yes 
2^2-(j  Yes  * Yes 

Yes  * Yes 

24.2-  1 Yes 

2i3-ii  “if  > -3  is  a true  state- 
ment. * Yes  * 

-3  < -ff  and  “if  < -f. 

2Jt,3-K  Suppose  that  a is  the 
least  member  of 
{x  I X > -3}.  From  the 
density  property  of  the 
set  of  rational  numbers, 
there  is  a rational  num- 
ber r such  that  “3  < r and 
r < a.  Since  “3  < r,  r 
is  a member  of  {x  1 x > ”3} 
and  r is  also  less  than  a. 
This  mieans  that  a,  or  any 
rational  number  you  choose, 
cannot  be  the  least  member 
of  {x  I X > -3}. 

2^3-1  3x  - 4 - 2. 

2^3-U  {2} 

2^3-  N No  * No 

2^3-  0 Yes 

2^3-P  {x  I X < 2} 

2Jf,3-(i  Yes  * Because  of  the 

density  property  of  the 
set  of  rational  numbers 
2^3-  R 4 - X = 5. 

243- S {“!} 

2Ji,3-T  No  * No  * No 
2j^3-  U No 

2^3-^  Yes  * Yes  * Yes 
2^3-V  Yes 

2^3-X  lx  \ X < -1} 

n5-Y  Yes 

2^3- K R 

24.3- B  By  the  horizontal  bar 

above  the  picture  of  the 
number  line 
2^3- C No  * Yes 

2^-D  No 

2A3-E  No 
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~T-y<4.  y+|<  "2. 

* The  connective  "and" 

* R 

"-i-  - y = 4.  * {'"4-J),  or 

{-^] 

Yes 

m-\  (y  I y < -24-) 

The  solution  set  of  the 
compound  condition  is 
{y  1 y > Ay  < "f). 

< y < means  the 
same  as  y > a 

y < 

K By  the  horizontal  bar 
above  the  picture  of  the 
number  line 

m-L  4.5  + X > 3.6.  7.2  - X = 
8.1.  *■  The  connective  "or" 
The  solution  set  of  a 
compound  condition  that 
consists  of  two  simple 
conditions  and  the 
connective  "or,"  contains 
each  solution  of  either, 
or  both,  simple  conditions. 
2U-^  lx  I X > -.9]  * 

(x  I X = ”.9] 

2^-0  X ^ “.9  is  the  same 

condition  as' x > ".9  v 
X = ~. 9.  The  symbol 
means  "greater  than  or 
equal  to. " 

24.4.-?  Yes  * By  the  vertical 
stroke  through  the  dot 
for  point  ~.9 

244-()i  Yes  * By  the  horizontal 
bar  above  the  picture  of 
the  number  line 

24^4-^  The  condition  that  it.  is 

not  the  case  that  4m  - 7 > 
5.  * This  is  the  set 
of  non-negative  rational 
numbe  rs . 

244-^  {m  1 m > 3] 

244-"^  Yes*  Only  those  members 

of  Rj^  that  are  greater 
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than  3^ satisfy  4m  - 7 > 5. 
Therefore,  each  non- 
negative rational  number 
that  is  less  than  or 
equal  to  3 does  not  satis- 
fy 4m  - 7 > 5.  * m > 3 is 
equivalent  to  4m  - 7 >5. 
Therefore,  (m  > 3)  is 
equivalent  to  ~ (4m  - 7 > 
5). 

245-\i  By  the  horizontal  bar 

above  the  picture  of  the 
number  line  * These  dots 
are  not  in  the  graph  of 
the  universe,  Rj^. 

245-^1  The  dot  for  point  3 * Yes 

245-^  All  the  dots  for  points 
associated  with  members 
of  R^  that  are  to  the  left 
of  the  dot  for  point  3 * 
Yes 


^5-17 


I — — > 

0 1 ^ ^ 


24s- 16 


^ —4 

\ _>i  o r 


-4  -3  -2  -1  0 1' 


245- 1 9 


246-20 


/.5 

^^^2  ^ 0 1 2/ 


245-21 


245-'f^ 

Yes  * Yes  * Yes 

^ ^ 

On  your 
245-\ 

own 

True  statement 

\ 

-2-1  0 1 2/ 

245-2 

False  statement 

245-22 

245-Z 

True  statement 

245-^ 

False  statement 

< 

245-6 

245-6 

True  statement 

True  statement 

Lesson 

-2-1  0 1 2 > 

2 45-1 

False  statement 

1118 

245-6 

{a  1 a < 29) 

245-k 

10  - 15  refers  to  the 

245-O 

(5  1 6 < 6.7] 

temperature  at  7 P.M. 

245- 1 0 

{m  1 m < 7] 

245-6 

Yes 

245- 1 1 

{x  1 X > 8) 

246-0 

Use  the  difference 

245- 1 2 

(x  1 Mx  < 3f)},  or 

property.  * Yes 

{x  1 X ^ 3t] 

246-0 

”5  * Yes 

245- 1 3 

t-. 

0 

V 

246-6 

("5} 

{x  1 X ^ 4] 

246-6 

The  average  number  of 

245- 1 

{w  1 “2-4  < w < 4|-) 

miles  Mr.  Carson  travel] 

245- 1 5 
245- 1 6 

{y  1 y = 

per  hour  * A number  of 
hours 

1 ^2.5 

1 

0 12  3 f 

246-0 

How  many  hours  it  took 
Mr.  Carson  to  travel 

153.6  miles  * The  first 

component  of  57.6/1 
refers  to  a number  of 
miles.  Therefore,  the 


first  component  of  the 
rate  pair  whose  second 
component  you  are  to  find 
must  also  refer  to  a num- 
ber of  miles.  153.6  refers 
^ to  a number  of  miles.  * 

The  number  of  hours  it 
took  Mr.  Carson  to  travel 
153.6  miles 
U6-H  Yes 

f^6-\  Use  the  definition  of 
equivalent  rate  pairs. 

You  should  find  the 
quotient  of  153.6  and 

57.6. 

H6-K  When  you  divide  153.6  by 

57.6,  the  second  remainder 
is  the  same  as  the  first 
remainder.  Therefore,  the 
second  digit  obtained  in 
the  decimal  for  the  quo- 

I tient  will  repeat  infi- 

nitely. This  is  indicated 
I by  the  decimal  2.6. 

{2.6]  * [2.6] 

It  took  Mr.  Carson  2.7 

I hours  to  travel  the  153.6 

mi. 

M6-H  Yes 

p4,6~0  The  distance  from  the 
I earth  to  the  sun  in  miles 

I * The  distance  from  the 

I earth  to  the  moon  in  miles 

The  rate  pair  (9.3  x 
*j  10’)/(2.4  X 10®)  repre- 

i sents  the  comparison  of 

I the  distance  from  the 

j earth  to  the  sun  with  the 

distance  from  the  earth 
to  the  moon.  The  rate 
I pair  m/1,  and  not  l/m, 

\ represents  this  same  com- 

I parison.  The  rate  pair 

I l/m  represents  the  cora- 

j parison  of  the  distance 

I from  the  earth  to  the 


moon  with  the  distance 
from  the  earth  to  the  sun. 

2|7-Q  m/1  is  equivalent  to 

(9.3  X 10^)/(2.4  X 10®). 

U7-R  (9.3  X 10’)  = (2.4  x l0®)m 
can  be  obtained  from 
(9.3  X 10’)/(2.4  X 10®)a/ 
m/1  by  using  the  defini- 
tion of  equivalent  ordered 
pairs. 

U7-S  Yes 

U7-T  3.875  X 10 

U7-\i  Yes  * {3.875  x 10^} 

U7-y  387. 5 

f47-A  When  rational  numbers 

refer  to  elevations,  it 
is  generally  agreed  that 
a negative  rational  number 
indicates  a number  of  feet 
below  sea  level.  Since 
Swamp  City  is  5 feet  below 
sea  level,  ~5  represents 
the  elevation  of  Swamp 
City. 

U7-B  No 

f^7-C  Yes 

U7-D  3440  * 3440  - n represents 
'the  difference  of  the  el- 
evation of  West  City 
(3440)  and  the  elevation 
of  Silver  City  in).  The 
problem  states  that  this 
difference  is  greater 
than  500. 

2^7-E  Yes 

247-F  The  connective  "and"  * 

Each  member  of  the  solu- 
tion set  must  satisfy 
both  simple  conditions. 

f^7-G  Each  member  of  {n  | n < 
2940}  satisfies  3440  - 
n > 500.  No 

f^7-H  No  * There  are  rational 
numbers  that  are  less 
than  2940  but  are  not 
greater  than  ~5. 


£4,7-1  Yes.  The  condition  “5  < 
n < 2940  is  the  same  as 
“5  < n A n < 2940.  Since 
“5  < n also  means  rz  > “5 
and  n < 2940  is  equivalent 
to  3440  - n > 500,  the 
condition  “5  < n < 2940 
is  the  same  as  the  condi- 
tion n > ~5  A 3440  - w > 
500. 

£4S-J  Yes 

£4S-K  Since  the  first  component 
of  .45/1  refers  to  an 
amount  of  money  the  oil 
can  cost,  the  first  compo- 
nent of  the  rate  pair  you 
are  to  find  must  also 
refer  to  an  amount  of 

money  that  the  oil  can 

cost.  * 5 
£4S-L  Yes 

£4S-M  Yes 

£48-H  Both  .60/1  and  n/5  repre- 
sent the  same  rate  and 

are,  therefore,  equivalent. 
* n is  the  variable  for 
the  amount  that  5 quarts 
of  oil  can  cost. 

£48-0  Yes 

£48-P  The  union  * The  solution 
set  of  a compound  condi- 
tion that  includes  two 
simple  conditions  and  the 
connective  "or,"  contains 
all  those  numbers  that 
satisfy  either,  or  both, 
of  the  simple  conditions. 
£48-Q  2.25  * 3.00 

£48-R  {2.25,  3.00] 

£48-S  Either  $2.25  or  $3.00 

£48-A  “3.2  + X < 6.4  requires 

that  the  sum  of  “3.2  and 
each  X be  less  than  6.4. 
Therefore,  M~3.2  + x < 
6.4)  requires  that  it  is 
not  the  case  that  the  sum 
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of  3.2  and  each  x be 
less  than  6,  4. 

No  * No 
21^8-Z  Yes 

Yes.  Each  member  that  is 


2l^9-\0  X,  fraction  the  height 
the  rocket  reached  was 
of  the  expected  height. 
(2.52X  l0®)/(2.8  X 
10  = ) x/1. 


141  + X = 22  V 10  + * = 22. 
{7|,  12). 

Either  days  or  12  days 

Checking  up 

Test  132 


either  greater  than  or 

{.9  X 10°),  or  {.9).  The 

250-1 

(¥.0) 

equal  to  9.6  is  also  not 

height  the  rocket  reached 

250-2 

3b 

less  than  9. 6.  * Each 

was  -%•  of  the  expected 

250-3 

{ (x,y)  1 (x,y)  (0,y ! 

member  of  {x  1 x ^ 9.6] 

height. 

250- H- 

Well-defined  property 

satisfies  ~(“3.2  + x < 

2^9-\ 1 

X,  number  of  tons  of 

multiplication 

6.4). 

steel  produced  in  Canada 

250-5 

"1.6 

2I^8-L 

Yes 

in  a recent  year. 

250-6 

6 2 S 

2 S6 

On  your 

own 

27/100  'v  r/(5.50  X 10®), 

250-7 

9 X lO"'" 

2^9-\ 

X,  the  temperature  in 

or  (2.7  X 10')/102  'v 

250-3 

“5b 

degrees  at  noon. 

x/(5.50  X lOS. 

250-9 

■^8.82 

X - "3  = 10. 

{1.485  X 10®). 

250- 1 0 

“7.58 

(7).  "^7  degrees,  or 

1.485  X lO®  tons 

250- 1 1 

24.96 

7 degrees  above  zero 

2^9-\2 

X,  amount  of  interest 

250- 1 2 

“y,  or  “ly. 

2^9-1 

X,  number  of  yards  gained 

Mr.  Frank  will  pay. 

250- 1 3 

- 7 

1 2 

on  the  two  downs. 

6/100  'v  x/600  V 51/100  'v 

250- 1 4 

.86 

8 + "5  = X. 

x/600. 

250-  1 5 

“^,  or  “2b% 

{3).  3 yd. 

{36,  33).  Either  ^36  or 

250-\6 

2^9-Z 

X,  lowest  temperature  in 
degrees  recorded  in  Que- 
bec that  year. 

2^9-\Z 

^33 

X,  number  of  square  yards 
of  carpeting  Mrs.  Connor 

4b 

tr 

0 1 2 -3  4 '5  6 / 

X - -81.4  = 22.5. 

used. 

{“58.9).  “58.9  degrees, 

0 < X < 17|  A 17|  - X < 4. 

Test  133 

or  59  degrees  below  zero 

lx  I 13|  < X < 171). 

250-\7 

first 

21^9-\^ 

“14f  + X > 15i^. 

Between  13y  and  17y  square 

250-\3 

right 

{x  1 X > 30-;%) 

yards  of  carpeting 

250- 1 9 

_2_ 

1 0 

3(6.4)  -t-  X = 19.7. 

2I^9-\\\ 

X,  amount  of  money  Mrs. 

250-20 

or  32y 

(.5) 

Sands  had  in  her  checking 

250-2\ 

_z_ 

2^9-Z 

M3%c  < -16b) 

account  before  she  depos- 

250-22 

-7 

2 

(x  1 X ^-4i|) 

ited  the  .$60.35. 

250-23 

difference 

21^9^7 

x<20.5a2-x<  "10.7. 

X < 170  A X + 60.35  > 210. 

250-2^ 

--Li 

{x  1 12.7  < X < 20.5) 

{x  I 149.65  < X < 170). 

250-25 

2.16 

21^9-Z 

M9y  - X >4). 

Between  .$149.65  and  .$170 

250-26 

.007318 

lx  1 X ^ 5i] 

2I^9-\h 

X,  number  of  gallons  of 

250-27 

associative 

2k9-Z 

X,  number  of  revolutions 

paint  Mr.  White  had  before 

Test  134 

the  crankshaft  makes  in 

he  painted  the  kitchen. 

250-23 

F 

60  minutes. 

X ^ 4y  A X - 3y  > y. 

250-29 

F 

(2.6  X 10=)/1  ~ x/60,  or 

{x  1 3i<x  ^ 4b). 

150-30 

T 

(2.6  X 10=)/1  ~ x/{6  X 

More  than  3y  gal.  but  not 

f 50-31 

F 

10^). 

more  than  4y  gal. 

250-32 

T 

{1.56  X 10=). 

2i9- 16 

X,  number  of  days  Mr. 

250-33 

T 

1.56  X 10®  revolutions 

Allen  can  spend  in  France. 

250-34 

T 
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250-35 

? 

250-38 

T 

250-31 

T 

250-38 

F 

250-39 

F 

Test  135 

251-^0 

(c)  Rp  U Rj^  u (0] 

251 -M 

(a)  -9 

251-^2 

(b)  Rp  and  (0] 

25; -43 

(d)  identity-element 

f5i-44 

(a)  R 

251-\\5 

(d) 

25; -46 

(a) 

\251-\V7 

(b)  (x  1 X <"1] 

W;-48 

(c)  9.380  X 10® 

h51-^9 

(d)  13"® 

^251-50 

(a)|(7m)  = l(^) 

test  136 

[251 -\ 

Closure  property  of 
addition 

\25i-2 

Associative  property  of 

•1 

multiplication 

251-3 

Quotient  property 

251-^ 

Identity-element  property 
of  multiplication  , 

pi -5 

Commutative  property  of 

multiplication 

251-8 

Associative  property  of 

\ 

addition 

251-7 

Difference  property 

Test  137 

00 

1 

»~i 

■F 

251-9 

T 

251 -\0 

T 

251-\\ 

F 

251 -\1 

T 

251 -\3 

T 

252-\^ 

F 

252- 1 5 

T 

252- 1 6 

T 

\252-\7 

F 

252-\^ 

F 

■Test  138 

p2-\9 

(b) 

252-10 

(d)  1 point 

i52-l\  (b)  270 

252-22  (d)  II 
252-23  (c)  square 
252-2^  (b)  ”2 
252-25  (a) 

252-26  (a)  120 
252-27  (b)  (0} 

252-28  (d)  {q  I 5 < 7 < 9} 

Test  139 

252-29  X,  number  of  hours  it 

would  take  Mr.  Challand 
to  paint  168  ft.  of 
gutters. 

35/1  - 168 /x. 

{,4.8).  4.8  hrs. 

252-30  X,  fraction  of  baskets 
made  in  76  attempts. 
x/1  'V  28/76. 

252-3\  X,  number  of  revolutions 
wheel  makes  in  9.9  x lO^ 
mi. 

(8.6  X -v  ;c/(9.9  X 

10=^). 

(8.514  X 10®]. 

8.514  X 10®  revolutions 
252-32  X.  amount  of  money  the 
driveway  will  cost  per 
running  foot. 

520/80  'v  ;c/l  V 290/80 

x/1. 

(6.5,  3.625).  Either 
$6.50  or  $3,625  ($3.63) 
252-33  2.4  X > -7.5  - ~5. 

(x  I X > .625] 

252-3^  < -2-;^). 

(x  I X > -6t\] 

252- 38  X < 8|  A - X ^ -4^. 

(x  I X 1 47V) 

Lesson  1*19 

253- K  Twice  * 36  * Yes 

253-8  -I  * The  product  of  two 

negative  numbers  is  posi- 
tive. * Yes 
253-0  y|-  * 49  * Yes 


253-0  H-  * 49 

253-E  “9  X "9  = 81,  or 

("9)"  = 81. 

253-?  144 

^55-G  100 

253-W  ^ 

253-\  -Mi 
-H- 

251-K  (Column  1)  Yes  * Yes 
25i-[.  The  square  of  a number 
is  equal  to  the  product 
of  a number  and  itself. 

The  product  of  two  positive 
numbers  is  positive.  The 
product  of  two  negative 
numbers  is  positive.  Any 
positive  number  is  greater 
than  zero. 

25^-\h  0 

Yes  * Yes  * Yes  None  * 

25i-k  R 

254.-B  a was  replaced  by  ■§■  and 
by  j.  * a was  replaced 
by  ■§•  and  b hj  * Yes 
25i,-0  Yes.  I and  j indicate  the 
same  rational  number.  * 

(i.)2  = 3. 

V 3 ; 9 . 

_ Jl_6 

U > - 3S- 

>*  _ I 6 

9 - 3 6* 

Therefore,  (y)^  = (j)^. 
254'-0  a was  replaced  by  j and  b 
8y  fy-  * Yes 

25i.-E  Well-defined  property  of 
multiplication 

25^-?  Using  the  well-defined 

property  of  multiplication, 
since  a = b,  you  may 
replace  both  a's  in  a * a 
by  b's  without  affecting 
the  product.  Therefore, 
a ’ a - b ‘ b.  Since 
a ‘ a = and  b ' b = b^, 
a ’ a = b ‘ b is  the  same 
as  = b^. 

25^-0  a was  replaced  by  f and  b 
by  “-f-.  * a was  replaced 
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by  and  6 by  -f-.  * Yes 


251^-}^ 

Yes  * Yes 

25^- \ 

■f-  and  are  additive 

inverses  of  each  other. 

254-^ 

~20  * a was  replaced  by 

20  and  b by  "20.  * Yes 

254-K 

(Column  2)  They  are  equal, 
* They  are  equal. 

255-1 

The  squares  of  the  two 
numbers  are.  equal. 

255-H 

The  squares  of  the  two 
numbers  are  equal. 

255-H 

No  * The  two  numbers  may 
be  additive  inverses  of 

each  other. 

255-0 

The  set  whose  members  are 
the  non-negative  rational 
numbers.  This  set  con- 
tains 0 and  each  positive 
rational  number. 

255-? 

a was  replaced  by  9 and 
b by  11.  * a was  replaced 
by  9 and  b by  11.  * Yes 

255-^ 

Yes  * 9^  = 81. 
ll'^  = 121. 

•81  < 121. 

Therefore,  9^  < 11^. 

255-? 

a was  replaced  by  ^ and 

6 by  I.  * Yes 

255-^ 

The  square  of  the  first 
number  is  less  than  the 
square  of  the  second 
number. 

255-1 

The  first  non-negative 
number  is  less  than  the 
second  non-negative 
number. 

255-0 

Examples  are;  "7  < 5,  but 
("7)^  > (5)^  "20  < "10, 
but  ("20)^  > ("10) ^ 

255- K 

iV  * and  * (f)"  = 

y X y and  i X T = iV* 

("y)^  = "y  X and 

—7  V -7  _ H9 
^ 4 “ 16* 

255-? 

"12-*  -14 

255-0 

is  also  the  product  of 
"1  and  "1,  or  ("-f-)^. 

255-0 

^ * 12  * and  --H- 

255-E 

You  cannot  obtain  a neg- 
ative rational  number  by 
multiplying  a rational 
number  by  itself. 

256-? 

s.  * r-S.)2  = 25  f5.\2  _ 2_5 

256-0 

"14  * 14=  = 196.  ("14) = = 
196. 

256-0 

-il  * (12)2  ^ ^ 

9 ' 9 ' e 1 ' 

/-I  7 \2  _ 269 

9 > ~ 8 1 * 

256-\ 

23  * ("23) = = 529. 

23=  = 529. 

256-0 

25  * (-2S \ 2 _ 625 

32  ^ 32'  1024* 

(25)2  ^ ^_2  5 
''32'  10  2 4- 

256-^ 

"48  * 48=  = 2304. 

("48) = = 2304. 

256-1 

Yes  * Yes 

256-iA 

0 * Yes 

256-0 

Yes  * No  * 0 

256-0 

The  symbol  V~  is  used  to 
express  the  principal 
square  root  of  a number. 

The  principal  square  root 
of  64  is  8,  not  "8. 

256-? 

True  statement 

256-(i 

False  statement 

256- R 

False  statement 

256-S 

False  statement 

256-1 

True  statement 

256-0 

True  statement 

256-y 

9 * 4 * 10 

256-M 

From  the  definition  of 
square  root  Va  when  used 
twice  as  a factor  gives 
a as  the  product.  There- 
fore, (/a)  X (/^)  = a, 
or  (/a) = = a. 

256-k 

9 * Yes  * Yes 

256-0 

1.732  * Yes 

256-0 

225  * 2401  * 9801  * 17,424 
* The  principal  square 
root  of  15  is  3.873  to 
the  nearer  thousandth. 

The  principal  square  root 

of  49  is  7.  The  principal 
square  root  of  99  is  9.950 
to  the  nearer  thousandth. 
The  principal  square  root 
of  132  is  11.489  to  the 
nearer  thousandth. 

256-D  625  * Find  the  numeral  625 

under  the  column  headed  by 
the  symbol  n*.  Then  to  the 
left  of  the  numeral  625, 


the  blue  numeral  in  the 
column  headed  by  the  lette 
n expresses  the  principal 
square  root  of  625. 

256-E 

31  * 54  * 141  * 170 

On  your 

own 

257-\ 

169  * 3.606 

257-1 

361  * 4.359 

257-3 

30,976  * 13.266 

3844  * 7.874 

257-S 

5476  * 8.602 

257-0 

1444  * 6.164 

257-1 

25  * 2.236 

257-0 

40,000  * 14.142 

257-0 

3025  * 7.416 

257-\0 

19,600  * 11.832 

257 -\  1 

13,924  * 10.863 

257-  1 2 

961  * 5.568 

257-\3 

16,641  * 11.358 

257-\^ 

4900  * 8.367 

257-  1 5 

36,481  * 13.820 

257-\0 

8464  * 9.592 

257 -\1 

11,236  * 10.296 

257-18 

4489  * 8.185 

257-19 

9025  * 9.747 

257-10 

44,944  * 14.560 

257 -1\ 

17 

257-11 

24 

257-13 

33 

257-24 

182 

257-10 

66 

257-10 

156 

257-11 

215 

257-10 

120 

257-10 

True  statement 

257-30 

False  statement 
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257-31  True  statement 
' 257-32  False  statement 
;j  257-33  False  statemient 
i;  257-3^■  True  statement 
257-35  The  universe  for  a and  b 
i is  R.  For  each  a and  b, 

if  a = ~b,  then  = b^. 

I Since  810  = ~(“810), 

I (810)=  = (“810) =. 

,1  257-36  The  universe  for  a and  b 
I is  Rp^.  For  each  a and  b, 

if  a < b,  then  a=  < 6 = . 

I Since  (-Hr)"  < 

257-31  From  the  definition  of 

square  root,  / 7 when  used 
I twice  as  a factor  gives  7 

j as  the  product.  Therefore, 

(’/^)  X (./y)  =-7,  or 

! (•/y)=  = 7. 

I 257-36  The  universe  for  each  a 
and  b is  R.  For  each  a 
' and  b,  if  a = b,  or  if 

a = ~b , then  a=  = 

Since  V = Vf)^  - 

(tI)' 

257-39  The  universe  for  a and  b 
is  Rp.  For  each  a and  b, 
if  a = <■  6 =,  then  a < b. 
Since  289  < 441,  / 289  < 
All . 

257-^0  The  universe  for  a and  b 
I is  R.  For  each  a and  b, 

if  a = ~b,  then  6 = . 

Since  “I  = “(i|),  (“|)=  = 

I 

Keeping  ski Iful 
257-1  (2.53) 

h 257-2  {4H) 

257-3  {r  1 r > 2.3] 

257-4  {4.1} 

I 257-5  (1|} 

I 257-6  {h  U A|) 

I’jl  257-7  it  I 21-]^  < t < 24n^] 

: 257-8  (c  1 c >8.8) 


257-9  { ] 

257-10  [m  \ m ^ "1} 

Lesson  150 

257-A  6*6 

257-B  13  * 13 

257-C  22  * 22 

257-D  Yes  * Yes 
257-5  25  * 25 

257-F  78  * 78 

257- G  Yes.  The  universe  for  x 

and  y is  Ip.  For  each  x 
and  y,  xy  e Ip.  * The 
square  of  an  element  of  Ip 
is  the  product  of  two  ele- 
ments of  Ip  where  the  two 
elements  are  the  same. 
Since  Ip  is  closed  under 
multiplication,  the  square 
of  any  element  of  Ip  is 
also  a member  of  Ip. 

255-H  (Column  1)  49  = 7=  and 

7 s Ip.  - 

400  = 20=  and  20  e Ip. 
25(9-1  (Column  1)  Yes 
255-J  No  * No 

25<9-K  Perfect  square.  64  = 8 = 
and  8 e Ip. 

255-L  Perfect  square.  121  =11= 
and  11  e Ip. 

255-M  Not  a perfect  square. 

121  < 136  < 144.  121  = 

11=  and  144  = 12=. 

25<9-N  Perfect  square.  225  = 15  = 
and  15  e Ip. 

258- 0  Not  a perfect  square. 

49  < 54  < 64.  49  = 7= 
and  64  = 8=. 

258-^  1 * 4 * 1 < 2 < 4.  1 = 1= 

and  4 = 2=. 

258-B  Yes 

258-C  Yes  * Yes 

258-0  The  universe  for  a and  b 


is  Rp.  For  each  a and  b, 
if  a=  < 6=,  then  a < b. 
Since  2 < (1.5)=,  /2  < 
1.5.  * 1. 96  * Yes 
258-E  Yes  * You  know  that 

1.4  < vA*  and  vA  < 1.5. 
This  is  expressed  by  the 
sentence  1.4  < /2  <1.5. 
25(9-F  Because,  so  far,  you  know 
that  i/y  is  between  1. 4 
and  1. 5 

25.9- G  Yes  * Yes  * Since  1.9881  < 

2,  / 1.9881  < /y. 

258- \\  (Column  2)  1.41  is  less 

than  /y  so  you  should 
choose  a number  that  is 
greater  than  1.41  but  less 
than  1.5  for  your  next 
estimate  of  'Tz  . Since 

( 1. 41)  = is  close  to  2, 
you  should  choose  a number 
close  to  1.41.  * 2.0164 

25.9- 1  (Column  2)  Yes.  (1.42)=  = 

2.0164.  Since  2 < 2.0164, 
/y  < / 2.  0164,  or  /y  < 
1.42.  * Yes.  (1.41)=  < 2 < 

(1.42) =.  Therefore, 

1.41  < /y  < 1.42. 

255-J  Yes  * Since  Z < 2.002225, 
lA  < / 2. 002225,  or 
/y  ■<  1.415. 

255-K  1.415  is  a little  greater 

than /A,  so  your  next 
estimate  of  /y  should  be 
a little  less  than  1.415. 

* 1.999396  * You  already 
know  that  vA  < 1.415. 
Since  1.999396  < 2, 

/ 1.999396  < /y,  or 

1.414  < /y.  Therefore, 

1.414  < /y  < 1.415. 

259- L  Because  /z  is  between 

1.414  and  1.415 
255-M  1.414  * 1.4142 

255-N  Yes  * Yes  * Yes. 
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259-Q  Each  rational  number  can 
be  expressed  by  a 
repeating  decimal. 

259-k  Yes  * Yes 

259-^  Yes  Since  12=  < 152  < 

13= , 12  < /l52  < 13. 

259-Z  If  you  multiply  both  the 
dividend  and  the  divisor 
by  the  same  number,  the 
quotient  remains  the  same. 

259-li  The  dividend  should  be 
expressed  by  the  num- 
eral 1520.000. 

259-^  Yes  * 12. 160 

259-?  The  quotient  of  152  and 

12.5  is  not  12.5. 

259- (a  Yes  * Yes  *■  When  you  di- 

vide 152  by  12.5,  you  ob- 
tain the  quotient  12.160, 
which  is  less  than  12.5. 
This  means  that  12.5  is 
greater  than  / 152  and 
12.160  is  less  than  / 152. 

260- \i  Yes  * Yes 

260-\  Yes  *12.328 

260-xi  Yes  * When  you  divide  152 

by  12.330,  you  obtain  the 

quotient  12.328,  which  is 
less  than  12.330.  This 
means  that  12.330  is 
greater  than  / 1-52  and 
12.328  is  less  than  / 152. 

260-K  (12.328  + 12.330)  - 2 = 

24.658  - 2. 

24.658  - 2 = 12.329.  * 

Yes 

260-1  Yes 

260-Vi  44  is  between  the  perfect 

squares  of  36  and  49. 
Therefore,  / 36  < / 44  < 

/ 49  , or  6 < / 44  < 7. 

There  is  no  integer  be- 
tween 6 and  7.  * 6 and  7 

260-H  Yes  * / 44  will  be  between 

6.5  and  the  quotient  of 
44  and  6.5.  This  will 
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enable  you  to  get  a better 
approximation  of  / 44  than 

6.5. 

260-^  When  you  divide  44  by  6.5, 
you  obtain  the  quotient 
6.769,  which  is  greater 
than  6.5.  This  means  that 
6.5  is  less  than  / 44  and 
6.769  is  greater  than  /~ i4. 
* 13. 269  * 6.  634 

260-?  Yes  * 6.632 

260-(^  When  you  divide  44  by 
6.634,  you  obtain  the 
quotient  6.632,  which  is 
less  than  6.634.  This 
means  that  6.634  is  great- 
er than  /IT  and  6.632 


is  less  than  / 44.  * Yes 

260-B 

(6.633)=  = 43.996689.  * 

For  most  work,  6.633  is  a 
reasonably  good  approxi- 
mation of  / 44. 

260-S 

3.742 

260-1 

9.220 

260-\i 

13. 266 

260-\l 

2.449 

On  your 

own 

260-\ 

Not  a perfect  square  * 

13. 379 

260-1 

Perfect  square.  196  = 14'=. 

260-Z 

Not  a perfect  square  * 

14. 142 

260-^^ 

Perfect  square.  484  = 22=. 

260-5 

Perfect  square.  900  = 30=. 

260-6 

Not  a perfect  square  * 
16.583 

260-7 

Perfect  square.  289  = 17=. 

260-8 

Not  a perfect  square  * 
8.367 

260-9 

Perfect  square.  1225  = 35= 

260-10 

Not  a perfect  square  * 

19. 105 

260-1 1 

Perfect  square.  6400  = 80= 

260-12 

Perfect  square.  256  = 16=. 

260-13 

Not  a perfect  square  * 

24. 698 

260-m  Not  a perfect  square  * 
14.526 

260-lS  Perfect  square.  2500  = 50=. 

260- \B  Perfect  square.  10,000  = 

100= 

Lesson  151 

261 - K  (Column  1)  Yes  * Yes  * The 

repetend  of  the  decimal 
1.50  is  0.  The  repetend 
of  “.1250  is  0.  The  repe- 
tend of  2.3  is  3.  The 
repetend  of  .09  is  09. 

The  repetend  of  ”14.0  is 
0.  The  repetend  of 
”3. 857142  is  857142. 

261 -B  (Column  1)  l|,  and  "14 

261-0  (Column  1)  1.750 

261-D  (Column  1)  ".6 

261-E  "6.0 

26 1-?  .63' 

261-(3  "15.16 

261 -H  .60 

261 -\  5.142857 

261 -J  ".0010 

261 -K  ".6428571 

261-1  .46 

261 -M  Yes  * Yes 

261 -k  (Column  2)  The  three  dots 

in  numeral  G indicate  that 
the  digits  in  the- decimal 
for  the  number  named  go 
on  and  on  but  that  the 
decimal  is  not  a repeating 
decimal.  * No.  The  dec- 
imal for  is  an  infinite 
decimal.  t/~2  cannot  be 
named  by  a terminating 
decimal. 

261 -B  (Column  2)  By  the  three 

dots  in  the  numeral  * No. 

cannot  be  named  by  a 
terminating  decimal. 

261 -Z  (Column  2)  By  the  three 

dots  in  the  numeral  * ,1  * 
2*3*4 


£W-D  (Column  2)  5 * S63-(f 

. 101001000100001000001000000100. . . 
j 262-E  No  263-R 

[ 262-E  The  first  digit  is  3 and 

the  second  digit  is  2.  * 

The  third  and  fourth  263-S 

digits  are  the  digit  3, 
the  fifth  and  sixth  digits  263-T 

I are  the  digit  2.  * The 

I next  three  digits  are  the 

digit  3 and  the  next  three 
are  the  digit  2. 


262-Q 


262-H 
262-1 
262-J 
262 -K 
262-1 

262-H 

262-H 


262-0 


263-P 


33332222  * The  three  dots 


in  the  numeral  tell  you 
that  numeral  J is  an  in- 
finite decimal  but  is  not 
a repeating  decimal.  * No 
Repeating  infinite  decimal. 
Repeating  infinite  decimal 
Repeating  infinite  decimal 
Repeating  infinite  decimal 
Nonrepeating  infinite 
decimal 

Nonrepeating  infinite 
decimal 

An  irrational  number  can 
be  expressed  by  a nonre- 
peating infinite  decimal. 
Any  number  that  can  be 
named  by  an  infinite  dec- 
imal is  a real  number. 

* Yes  * Yes 

Elements  of  R are  “2.16, 
.142857,  15.650  and  “3.09. 

* Elements  of  R are 
2.2361...  and 
“.2468101214...  . 

R is  an  infinite  set.  * 
There  are  infinitely  many 
digits  in  a nonrepeating 
infinite  decimal.  Each 
of  these  digits  can  be 
replaced  to  form  a non- 
repeating infinite  dec- 
imal for  another  member 
of  R. 


263-V 

263-V 

263-A 

263-0 


263-0 


263-0 


26J^-E 


26i-E 


Yes  * Each  of  the  sets  R 
and  R is  an  infinite  set. 
The  portion  of  the  diagram 
that  represents  the 
rectangle  and  its  interior 
The  portion  of  the  diagram 
that  is  not  shaded 
The  portion  of  the  diagram 
that  represents  Rp  does 
not  overlap  the  portion 
of  the  diagram  that  rep- 
resents Rf^.  * The  portion 
of  the  diagram  that  rep- 
resents Rp  and  the  portion 
of  the  diagram  that  rep- 
resents Rj^  are  completely 
within  the  portion  of  the 
diagram  that  represents 
R.  No  * Yes 
Rp,  R,  and  D' 

Rj^,-  R,  and  D 

Yes  * Yes  * Yes 

Since  !=•<  2 < 2^  1 < 

< 2.  * The  symbol  /~Z 
is  written  between  the 
symbols  1 and  2. 

Yes  * There  is  an  arrow 
pointing  to  the  approxi- 
mate location  of  point 
/^.  This  indicates  that 
point  )/~Z  is  .between 
point  1.4  and  point  1.5. 
Yes  * Since  1.41  < /I"  < 

1.42,  the  point  for  /z 
is  between  the  points  for 
1.41  and  1.42. 

There  is  an  arrow  that 
points  to  the  approximate 
location  of  point  /Z 
between  point  1.41  and 

1.42. 

The  subset  of  that 
contains  1.41  and  1.42 
and  all  points  between 
1.41  and  1.42  * Yes  * 


By  an  arrow  that  points  to 
the  approximate  location 
of  point  /Z 

Yes  * The  dot  for  /z  is 
between  the  dot  for  1.4142 
and  the  dot  for  point 
1.4143. 

1.7  < /F  < 1.8.  * 1.73  < 
-fz  < 1.74.  * 1.732  < 
fZ  < 1.733. 

The  negative  square  root 
of  three 
Yes  * Yes 

Points  “2,  “1.5,  “1,  “.5, 
0,  .5,  1,  1.5,  and  2 * 
Points  ~/z  , ~/z  , )/~Z  , 
and  /IT 

On  your  own 

265-\  See  the  diagram  below. 


261^-0 


26^-^ 


265-\ 

265-<i 

265-^ 


265-^  See  diagram  for  207-1. 
265-Z  See  diagram  for  207-1. 
265-0  See  diagram  for  207-1. 
265-7  See  diagram  for  207-1. 
265-%  See  diagram  for  207-1. 
265-0  See  diagram  for  207-1. 
265-10  See  diagram  for  207-1. 
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^^5-11  See  diagram  for  207-1. 

265-12  See  diagram  for  207-1. 

^^5-13  3 and  .4 

265-l\^  -Q  and  ~5 

265-\^  10  and  11 

265-\^  20  and  21 

265-\7  ~5  and  “4 

265-18  ”18  and  "17 

2^5-19  64  and  65 

£55-20  "26  and  "25 

£65-21  110  and  111 

Lesson  152 

£66-A  The  closure  property  of 
addition  * Yes  * Yes 
£56-B  The  closure  property  of 

multiplication  * Yes  * Yes 
£66-C  2.236  is  an  approximation, 

to  the  nearer  thousandth, 
of  /s'  * Yes 

£66-0  3.090  * 1.174824  . 

£66-E.  The  commutative  property 
of  addition 

£66-F  The  commutative  property 
of  multiplication 
£66-G  Addition  * Multiplication 
£66-H  0*1 

£66-1  Inverse  property  of  addi- 
tion, or  additive-inverse 
property 
£67- J "5  * .32 

£67-K  "/^  * //  * /HF 

£67-L  Each  real  number  has  an 
additive  inverse.  The 
difference  of  two  real 
numbers  is  the  same  as  the 
sum  of  the  minuend  and 
the  additive  inverse  of 
the  subtrahend.  The  sura 
of  any  two  real  numbers  is 
a real  number. 

£67-M  Inverse  property  of  multi- 
plication, or  reciprocal 
property 

£67-N  l//i^  * /l6  *1/4.5  * 

4.5 


267-0  1//145  * 1/"/^ 

£67-P  Each  non-zero  real  number 
has  a reciprocal.  The 
quotient  of  any  two  non- 
zero real  num.be rs  is  the 
same  as  the  product  of  the 
dividend  and  the  recipro- 
cal of  the  divisor.  The 
product  of  any  two  real 
numbers  is  a real  num.ber. 

£67-Q  The  distributive  property 
of  m.ultiplication  over 
addition  * Yes 

267-R  Yes  * The  set  of  real  numi- 
bers  is  closed,  commuta- 
tive, and  associative 
under  both  addition  and 
miultiplication  and  m.ulti- 
plication distributes 
over  addition. 

267-K  No.  0 is  not  a perfect 
square.  16,  49,  and  144 
are  perfect  sq^uares.  * 

//"  = 0.  /iQ  = 4.  /i/  = 

. 7.  /144'  = 12.  * Yes 

£67-8  Yes  * No  * No  * No 

£67-0  It  is  not  true  that  the 
square  root  of  each  non- 
negative rational  num.ber 
is  a non-negative  rational 
number. 

£67-0  Yes  * Yes  * Yes 
£68-E  "65  = "65.  107  = 107. 

789  = 789.  (State.ments  B, 

C,  and  F)  * No.  Inequal- 
ities are  true  statem.ents. 
32  < 32,  "354  > "354,  and 
96  r 96  are  false  state- 
ments. * Yes 

£68-F  The  universe  for  a is  D. 

For  each  a,  it  is  not  true 
that  a < a.  For  each  a, 
it  is  not  true  that  a > a. 
For  each  a,  it  is  not  true 
that  a r a. 

£68—0  Yes  * Yes  * Yes  * Yes  * Yes 


£68-W  The  universe  for  a and  h 
is  D.  For  each  a and  b, 
if  a < 6,  then  it  is  not 
true  that  b < a.  For'- 
each  a and  b,  if  a > b, 
then  it  is  not  true  that 
b > a. 

£68-\  Yes 

£68-^  5.75  * ^ * Yes.  5.75  is 

the  same  real  number  as 
5i,  or  * Yes 

£68-¥.  8.125  * tl  * Yes.  8.125 

is  the  samie  real  number 
as  8j,  or  * Yes 

£68-L  The  universe  for  a,  b,  c, 
and  d is  D.  For  each  a, 
b,  c , and  d,  i f a = fe  and 
c = d,  then  a + c = b + d. 
Since  7.9  = H and  8.5  = 
7.9  + 8.5  = 

* The  universe  for  a,  b,  c 
and  d is  D.  For  each  a, 
b,  c,  and  d,  if  a = b and 
c = d,  then  ac  = bd. 


Since  7. 9 = and  8.5  = 
7.9  X 8.5  = X 


On  your 

own 

£69-\ 

False  statement 

£69-2 

True  statement.  Commuta- 
tive property  of  addition 

£69-3 

False  statement 

£69-'\ 

True  statement.  Commuta-^ 
tive  property  of  multi- 
plication 

£69-8 

True  statement.  Identity- 
element  property  of  mul- 
tiplication 

£69-6 

False  statement 

£69-7 

True  statement.  Distri- 
butive property  of  mul- 
tiplication over  addition 

£69-8 

False  statem.ent 

£69-9 

True  state.ment.  Identity- 
element  property  of 
addition 
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269-  1 0 


269- 1 I 


269- 1 2 


269- 1 3 


269-]^ 

'269-\5 

269-16 


,269-\7 


269-\S 


True  statement.  Inverse 
property  of  addition  along 
with  the  definition  of 
additive  inverse 
Closure  property  of  the 
operation  of  finding  the 
square  root  of  a non- 
negative real  number. 
Closure  property  of 
addition 

Closure  property  of  the 
operation  of  finding  the 
square  root  of  a non- 
negative' real  number. 
Closure  property  of 
multiplication 
Closure  property  of  the 
operation  of  finding  the 
square  root  of  a non- 
negative real  number.- 
Quotient  property. 
Definition  of  reciprocal. 
Closure  property  of 
multiplication 
Reflexive  property 
Yes  * Symmetric  property 
Using  the  symmetric  prop- 
erty; since- 2 x /~625  = 
/25W,  = 2 X /~^d. 

Using  the  transitive 
property;  since  50  = 

/ 2500  and  /2500  = 2 x 
/625,  50  = 2 X 
Yes  * Yes  * Well-defined 
property  of  addition  and 
the  closure  property  of 
finding  the  square  root 
of  a non-negative  real 
number  * Well-defined 
property  of  multiplication 
and  the  closure  property 
of  finding  the  square  root 
of  a non-negative  real 
number 

/ 141  is  not  a rational 
number.  11.874  is  a 


rational  approximation  of 
/liT.  111.874  is  a ra- 
tional approximation  of 
/lOOOO'  + /nr.  * 1187.4 
is  a rational  approximation 
of  /lOOOO'  X /iTf. 

269-\9  v^8'or  + /5TO  =123. 

/ 9801  X = 2376. 

269-20  /6889  + = 113.  * 

/ 6889'  X = 2490. 

269-21  /5625  + /W^  = 117.  ^ ^^o-F 

/5625  X /l764  = 3150. 


Lesson  153 

269-k  To  the  left  of  point  1 * 
Less  than  1 

269-6  Yes.  Point  ~2  is  to  the 
left  of  point  0.  * No. 

Point  /s'  is  not  to  the 
left  of  point  2.  * No. 

Point  )/~2  is  not  to  the 
left  of  point  “1.  * Yes. 
Point  /s'  is  to  the  left 
of  point  2.  * No.  Point 

/2  is  not  to  the  left 
of  point  1. 

269- 0  Yes 

270- 0  (Column  1)  1.732...  * Yes 

270~F.  is  approximately  equal 

to  2^236.  * Yes.  2|  = 

2.250.  The  first  digit  in 
each  of  the  numerals  2.236 
and  2.250  expresses  2 ones. 
The  second  digit  in  each 
numeral  expresses  2 tenths. 
But  the  third  digit  in  the 
numeral  2.236  expresses 
3 hundredths  and  the  third 
digit  in  the  numeral  2.250 
expresses  5 hundredths. 
Therefore,  2.236  < 2.250 
and  ^ < 2}.  * No.  2-L  = 
2.200.  The  first  digit 
in  each  of  the  numerals 
2.236  and  2.200  expresses 
2 ones.  The  second  digit 


270-0 


270-6 


270-\ 

270-6 


in  each  numeral  expresses 
2 tenths.  But  the  third 
digit  in  the  numeral  2.236 
expresses  3 hundredths 
and  the  third  digit  in  the 
numeral  2.200  expresses 
zero  hundredths.  Therefore, 
2.236  < 2.200  is  a false 
statement  and  /^  < 2^  is 
a false  statement. 

Yes  * 3 < ".32  is  the 

same  as  “.33  < ".32.  The 
first  digit  in  the  decimal 
“.33  is  the  same  as  the 
first  digit  in  the  decimal 
“.32.  The  second  digit 
in  the  decimal  “.33  ex- 
presses a greater  number 
than  the  second  digit  in 
the  decimal  .32.  However, 
since  both  numbers  are 
negative,  “.33  < “.32 
and  “.3  < “.32. 

/6  is  approximately  equal 
to  2.449.  * No.  T2.5  =_ 
“2.500.  “2.449  < “2.500 
is  a false  statement.  The 
second  digit  in  the  deci- 
mal “2.449  expresses  a 
lesser  number  than  the 
second  digit  in  the  deci- 
mal “2.500  but  both  num- 
bers are  negative.  Since 
2.449  < “2.500  is  a false 
statement,  “/Z  < “2.5  is 
a false  statement.  * Yes. 
Since  “2.449  < “2.448  is 
a true  statement,  ~/~6  < 
2.448  is  a true  statement. 
Every  negative  number  is 
less  than  every  positive 
number.  * Yes  * Yes 
Yes 

/l5*  > /lA.  * > "-1.  * 

“.  6 > -.6. 
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^70-K 


Yes.  Since  R is  a subset 
of  D,  the  idea  of  "greater 
than"  is  related  to  the 
idea  of  "less  than"  for 
rational  numbers  in  the 
same  way  that  these  ideas 
are  related  for  real  num- 
bers. * Yes.  Since  I is 
a subset  of  D,  the  idea 
of  "greater  than"  is  re- 
lated to  the  idea  of 
"less  than"  for  integers 
in  the  same  way  that  these 
ideas  are  related  for  real 
numbers. 

£70-1  True  statement 
£70-M  False  statement 

£70-H  False  statement 

£70-0  False  statement 

£70-P  True  statement 
f70-Q  False  statement 
£70-R  True  statement 

£70-S  True  statement 

£70-T  False  statement 
£70-A  Yes  * 5 * Yes 

£70-B  Yes  * 

£70-0  Yes  * From  the  sum  prop- 

erty of  "less  than"  for 
real  numbers,  since  /2 
is  less  than  /F,  the  sum 
of  and  5.4  is  less 
■ than  the  sum  of  /^.  and 
5.4. 

£70-0  (Column  2)  Yes.  By  the 

closure  property  of  addi- 
tion, a + c and  b + c are 
real  numbers.  Therefore, 
a + c and  b + c can  be 
treated  in  the  same  way 
with  respect  to  the  ideas 
of  "less  than"  and  "great- 
er than"  as  any  other  real 
numbers,  *■  The  universe 
for  each  variable  is  D. 

For  each  a,  b,  and  c,  if 
a > b,  then  a + c > 6 + c. 
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271-P.  Yes  * I * Yes  * Yes  * Yes 
£71-?  Yes  * .3  Yes  * Yes  Yes 
£71-0  / 19  is  approximately 

4.359.  * Yes  * Yes  * -Yes  * 
Because  of  the  positive- 
multiplier  property  of 
"less  than"  for  real 
numbers 

£71-B  Yes.  By  the  closure  prop- 
erty of  multiplication, 
ac  and  be  are  real  num- 
bers. Therefore,  ac  and 
be  can  be  treated  in  the 
same  vray  with  respect  to 
the  ideas  of  "less  than" 
and  "greater  than"  as  any 
other  real  numbers.  * The 
universe  for  each  vari- 
able is  D.  For  each  a,  b, 
and  c,  if  a > 6 and  c > o, 
then  ac  > be. 

£71  — \ Yes  * “y  * Yes  * Yes  * Yes 
£71-6  Yes  * -10  * Yes  * Yes 
£71-K  Each  property  concerns  a 
first,  a second, 'and  a 
third  number.  For  each 
property,  the  first  num- 
ber is  less  than  the  sec- 
ond number.  For  the  posi- 
tive-multiplier property, 

0 is  less  than  the  third 
number.  For  the  negative- 
multiplier  property,  the 
third  number  is  less  than 
0.  For  the  positive- 
multiplier  property,  the 
product  of  the  first  and 
third  numbers  is  less 
than  the  product  of  the 
second  and  third  numbers. 
For  the  negative-multi- 
plier property,  the 
product  of  the  second 
and  third  numbers  is  less 
than  the  product  of  the 
first  and  third  numbers. 


£71-{.  Yes  * Yes  * From  the  nega- 
tive-multiplier property 
of  "less  than"  for  real 
. numbers,  since  1.3  is 
less  than  4.2  and  since 
-/5  is  less  than  0,  the 
product  of  1.3  and 
is  greater  than  the 
product  of  4.2  and  ~/F. 

£71 -H  Yes.  By  the  closure  prop- 
erty of  multiplication, 
ac  and  be  are  real  num- 
bers. Therefore,  ac  and 
be  can  be  treated  in  the 
same  way  in  respect  to 
the  ideas  of  "less  than" 
and  "greater  than"  as  any 
other  real  numbers.  * 

The  universe  for  each 
variable  is  D.  For  each 
a,  b.  and  c , i f a > 6 and 
c < 0,  then  be  < ac. 

£71 -H  Sentence  M expresses  the 

sum  property  of  "less  tha 
Sentence  N expresses  the 
positive-multiplier  prop- 
erty of  "less  than. " 
Sentence  0 expresses  -the 
negative-multiplier  prop- 
erty of  "less  than. " 

£7£-0  The  second  statement  is 
true.  * The  sum  property 
of  "less  than" 

£7£-P  The  second  statement  is 
false. 

£7£-(i  The  second  statement  is 
true.  * The  positive- 
multiplier  property  of 
"less  than" 

£7£-R  The  second  statement  is 
true.  * The  positive- 
multiplier  property  of 
"less  than" 

£7£-S  The  second  statement  is 
false. 


The  second  statement  is 

272-F 

No.  Some  points  in  the 

273-B 

29.715 

false. 

line  do  not  correspond  to 

273-9 

4.472 

The  second  statement  is 

members  of  R.  * No.  Some 

£75-10 

26. 870 

false. 

points  in  the  line  do  not 

£75-1 1 

22.913 

The  second  statement  is 

correspond  to  members  of  I. 

£75-12 

30.512 

false. 

On  your 

own 

£75-13 

36. 932 

Yes  * Yes 

272-\ 

“3|,  “2|,  "2|,  “2,  “1,  0, 

£75- III 

38.523 

It  is  possible  to  find  at 

H,  3 

Applying  mathematics 

least  one  real  number  be- 

272-2 

“1.8,  “.3,  “.03,  .02,  1.6, 

£75-1 

X,  amount  of  money  Roberta 

tween  any  two  given  real 

2.2 

spent  for  her  lunches. 

numbers.  The  universe  for 

272-3 

“8,  ~/lb,  “3,  2,  /7,  /IT 

.55  + .40  + .60  + .30  + 

a and  b is  d.  If  a and  b 

273-i^ 

“.675,  “.6,  “5,  .01,  .09, 

.50  = X. 

are  any  two  real  numbers, 

.1 

(2.35).  $2.35 

then  jia  + b)  is  a real 

273-S 

-1  -I  -1  -1  -1  -1 

2'  3'  5'  6'  8'  10 

273-2 

X,  amount  of  money  George 

number  between  a and  6. 

273-6 

3.46,  3.463,  /IF,  3.465, 

.earned  last  month. 

* The  set  of  real  numbers 

3.47 

X > 12.50  Ax  <5.60  + 9.30 

has  the  density  property. 

273-1 

The  second  statement  is 

(x  1 12.50  < X < 14.90). 

If,  for  any  two  given 

true.  * The  sum  property 

Between  $12.50  and  $14.90 

members  of  a set  of  num- 

of "less  than" 

273-Z 

X,  temperature  in 

bers,  you  can  find  another 

273-% 

The  second  statement  is 

Maple  City  at  6:00  A.M. 

member  of  the  set  that  is  ' 

true.  * The  positive- 

x<0ax  + 10>5. 

between  the  two  given  mem- 

multiplier property  of 

(x  1 -5  < X < 0). 

bers,  then  that  set  of 

"less  than" 

Between  “5  and  0 degrees 

numbers  has  the  density 

273-9 

The  second  statement  is 

£75-4 

10  + X = “2^  V 10  + X = 5|. 

property. 

false. 

{“12-f,  “4|) 

An  example  is  ”1.  * An 

273- 1 0 

The  second  statement  is 

£75-5 

.mh  ^ X = 2i. 

example  is  y(/8*  + 5) 

true.  * The  negative- 

which  is  approximately 

multiplier  property  of 

273-% 

12.85  - X I 2.5,  or 

equal  to  3.914.  * An  ex- 

"less than" 

M12.25  - X > 2.5). 

ample  is  y(“.3  + -.3331) 

273- 1 1 

The  second  statement  is 

P 

C7I 

li  A 

which  is  approximately 

false. 

273-1 

X,  number  of  miles  farther 

equal  to  “.3332.  Notice 

273- 1 2 

The  second  statement  is 

Oakville  is  from  Prospect 

that  “.333  is  not  between 

false. 

City  than  Lakeview  is. 

“.3  and  “.3331.  * An 

273-\3 

If^  and  1-b 

40|  - 20|-  = X. 

example  is  7(1/5  + /lO  ) 

273- 

“4.432  and  “4.499 

{19|-).  19|-  miles 

which  is  approximately 

273-  1 5 

/iF,  3.2,  and  3.3 

273-6 

X,  number  of  bushels  of 

equal  to  2.699. 

273-\6 

None 

tomatoes  Mr.  Young  had 

* Yes  * No  * Yes. 

273-17 

All  of  the  elements 

before  he  sold  2O7  bu. 

Remember  that  R is  the 

Keeping 

skilful 

X < 32  A X - 20|  > 7|. 

symbol  for  the  set  of 

273- \ 

(40^) 

{x  I 28  < X < 32). 

irrational  numbers. 

273-2 

{"49/r} 

Between  28  and  32  bushels 

“2,  “1,  0,  .5,  1,  1.75, 

273-3 

{x  1 X < 168.2) 

£74-9 

X,  amount  of  linen  Hilda 

2,  and  3 are  rational 

273-^ 

{m  1 m I 33.3) 

will  have  left. 

numbers.  ~/~3, 

273-6 

[w  1 2.15  < u;  < 5.6) 

4|  - 3^  = X V 41-  - 2|  = X. 

and  are  irrational 

273-6 

{z  \ z < 5if} 

{7,  If).  Hilda  will  have 

numbers. 

273-1 

12.247 

either  f yd.  or  if  yd.  of 
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linen  left. 

S7^-\0  X,  amount  of  money  Mr. 
Holland  would  pay  for 
15  gal.  of  gasoline. 
3.69/10  ^ x/15. 

{5.535}.  $5.54 

27i-lt  X,  number  of  shots  Bob 
made. 

66f/100  52/x,  or 

i/1  - 52/x, 

{78}.  78  shots 

27^-12  X,  number  of  acres  of  corn 
Mr.  Myers  can  plant  in  87 
hr.  2i/l  x/8i  V 4i/l  - 
x/8i.  {19f,  40|}.  Mr. 

Myers  can  plant  either 
19|-  acres  or  40i  acres 
in  87  hr. 

27^-\Z  X,  number  of  square  miles 
of  the  earth's  surface 
that  are  covered  v:ith 
water. 

71/100  ■'Vx/2  X 10®. 

{1.42  X 10®}.  1.42  X 10® 
sq.  mi.,  or  142,000,000 
sq.  mi. 

271^-\\^  X,  number  of  times  as 

great  the  speed  of  sound 
in  wood  is  as  the  speed 
of  sound  in  air. 
x/1  1.0  X 10^/1. 1 X lO'’. 

{9.09}.  9.1  times  as  great 
574-15  X,  area  of  parking  lot  in 
square  feet. 

670/1  x/195i. 

{1311521}.  131,1527  sq. 
ft. 

574-16  X,  area  of  rhombus  ABCD 
in  square  inches. 

35.4/1  ~ x/20.5. 

{725.7}.  725.7  sq.  in. 
574-17  X,  area  of  AJKL  in  square 
feet. 

6.2/1  'v  2x/2.7. 

{8.37}.  8.37  sq.  ft. 
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Checklnc 

1 up 

Test  140 

276- \ 

4.123... 

276-2 

529 

276-3 

43,681 

276-H- 

61 

276-5 

43 

276-6 

5,041 

276-1 

24,964 

276-6 

6.557... 

276-9 

175 

276- 1 0 

15.49 

276-  1 1 

17.61 

575-12 

21.79 

575-  1 3 

27.71 

Test  141 

575-14 

Symmetric  property 

575- 1 5 

Transitive  property 

575- 1 6 

Reflexive  property 

276-\l 

R and  R^^ 

276- 1 8 

R,  Rp,  I,  and  Ip 

575-19 

R,  Rj^,  I,  and 

276-20 

R and  Rp 

575-21 

Veil-defined  property  of 
addition 

575-22 

Closure  property  of 
addition 

575-23 

Inverse  property  of 
multiplication,  or 
reciprocal  property 

575-24 

Identity-element  property 
of  multiplication 

575-25 

Sum  property  of  "less 
than" 

575-26 

Distributive  property 

575-27 

Positive-multiplier  prop- 
erty of  ".less  than" 

575-  28 

Commutative  property  of 
addition 

Lesson 

154 

276- k 

X - 41  = D 

276-6 

Yes  * The  difference 
property  tells  you  that 
the  difference  of  two 

numbers  is  the  same  as 
the  sum  of  the  minuend 
and  the  additive  inverse 
of  the  subtrahend. 

276-0  Since  a first  number,  x + 
”*47,  is  equal  to  a second 
number,  x - 4j,  and  the 
second  number  is  equal  to 
a third  number,  ”-5-,  then 
the  first  number,  x + "’47 
is  equal  to  the  third 
number,  *”7. 

575-0  ■^47 

276-E  The  associative  property 
of  addition  * Yes 

577-F  Since  47  is  the  additive 
inverse  of  “47,  ”47  + 
is  the  same  as  0.  * The 
transitive  property  of 
equality  tells  you  that 
since  x + 0 = x + (”7  + 
and  X + ("4i  + ■■'4|)  = 
“7  + ■*'47,  then  X + 0 = 

"i  ^ ■'4|. 

577-G  Yes 

577-H  Yes  * The  identity- 
element  property  of 
addition 

577-1  ‘"4f  * Yes 

577- J 4|-  * {4|} 

577-K  Commutative  property  of 
multiplication  * Transi- 
tive property  of  equalit 
Since  a{b  + c)  = ab  + ac 
and  ab  + ac  = ba  + ca, 
then  a(&  + c)  = ba  + ca. 

577-L  Commutative  property  of 
mult.iplicatioa  * Transi- 
tive property  of  equalit 
Since  (6  + c)a  = a{b  + ( 
and  a{b  + c)  = ba  + ca, 
then  {b  + c)d  - ba  ■+  ca. 

277 2x  + 3x  = 10. 

^77-N  Since  (2  + 3)x  = 2x  + 3; 
cuid  2x  + 3x  = 10,  then 
(2  + 3)x  = 10. 


-0  Yes  * The  well-defined 

property  of  multiplication 

* Yes  * Yes 

-P  Use  the  well-defined  prop- 
erty of  multiplication. 
Since  5x  = 10,  then 
i(5x)  = i(10)  and  i(5x)  = 
•j(lO)  is  equivalent  to 

X = 2.  * 2 

l-Q  (2) 

-R  2x  + 3x  = 10.  * [2}  * Yes 

* 2(2)  + 3(2)  = 4 + 6,  or 
10. 

i-S  Use  the  well-defined  prop- 

I erty  of  multiplication. 

I Since  x = 2,  the  product 

5(x)  is  the  same  as  the 

‘ ■ product  5(2).  Therefore, 

5x  = 10.  * Use  the  well- 
defined  property  of  multi- 
plication. Since  2 + 3 = 

5,  you  can  replace  5 in 
5x  by  (2  + 3)  without 
I affecting  the  product.  * 

Use  the  distributive  prop- 
I erty.  * Yes 

|A  10a  = 7(a  + 2). 

-B  Yes  * Distributive  prop- 

i erty  * Condition  B can  be 

j obtained  from  condition  A 

L by  using  a property, 

ic  Yes 

)-D  Well-defined  property  of 

I addition 

[l-E  Associative  property  * 

' Condition  D was  obtained 

from  condition  C by  using 
I a property. 

-F  Additive-inverse  property 

* 2ince  ~(7a)  + 10a  = 

I [~(7a)  + (7a)]  + 14  and 

I ["(7a)  + (7a)]  + 14  = 

I 0+14,  then  "(7a)  + 

' 10a  = 0 + 14. 

CG  Identity-element  property 

! of  addition  tells  you  that 


0 + 14  = 14.  * Yes 

278- H  7a  + 3a  = v7  + 3)a  and 

(7  + 3)a  =.10a.  Therefore, 
7a  + 3a ' = 10a,  or  10a  = 

7a  + 3a.  * Yes 

279- 1  (Column  1)  ["(7a)  + 

(7a)]  + 3a  is  the  same  as 
"(7a)  + (7a  + 3a)  by  the 
associative  property  of 
addition. 

279-J  (Column  1)  Use  the 

additive-inverse  property. 

* Use  the  identity-element 
property  of  addition. 

279-K  (Column  1)  3a  = 14. 

i(3a)  = i(14).  Well- 

defined  property  of  mul- 
tiplication, 

(y  • 3)a  = ■^.  Associative 
property  of  multiplication, 
la  = y.  Reciprocal  prop- 
erty. 

a = y.  Identity-element 
property  of  multiplication 

* j_4 
3 

279-L  (Column  1) 

279-M  (Column  1)  10(y)  = 

7(^3^  + 2). 

= 7(?^). 

I ^ 0 _ I 4 0 

3 " 3 * 

* Yes 

279-h,  Yes  * The  first  component 
of  l/(m  - .5)  is  1 and  the 
second  component  is  ra  - .5 
The  first  component  of 
.8/7.2  is  .8  and  the  sec- 
ond component  is  7.2. 

S79-B  Since  l/(m  - .5)  and 

.8/7.2  are  equivalent,  the 
definition  of  equivalent 
ordered  pairs  tells  you 
that  the  product  of  the 
first  ooraponent  of 
l/(m  - .5)  and  the  second 
component  of  .8/7.2  is 
equal  to  the  product  of 


the  first  component  of 
.8/7.2  and  the  second  com- 
ponent of  l/(m  - .5). 

279-Z  Each  difference  of  two 

numbers  is  also  a sum  of 
two  numbers.  According  to 
the  difference  property, 
the  difference  of  two  num- 
bers is  the  sura  of  the 
minuend  and  the  additive 
inverse  of  the  subtrahend. 

* Yes 

279-D  Yes  * Yes  * Yes  * Transi- 
tive property 

279-E  Yes  * Because  of  the  dif- 
ference property.  * Yes 
279-F  '^.4  * Well-defined  property 

of  addition. 

279-G  The  associative  property 
of  addition 

279-H  Use  the  additive-inverse 
property.  * Yes 

279-1  (Column  2)  Condition  S can 
be  obtained  from  condition 
R by  using  the  identity- 
element  property  of  addition. 
279-J  (Column  2)  1/.8  * 7.6  = .8m. 
.1(7.6)  = .y(.8m). 
Well-defined  property  of 
multiplication. 

9.5  = ( i • .8)m. 

Associative  property  of 
multiplication, 

9.5  = Im. 

Reciprocal  property. 

9.5  = m. 

Identity-element  property 
of  multiplication 
279-K  (Column  2)  9.5 

279-L  (Column  2)  [9.5] 

279- M  (Column  2)  Yes.  1/(9. 5 - 

.5)  .8/7.2.  1/9  'v  .8/7.2. 

1(7.2)  = .8(9). 

7.2  = 7.2. 

On  your  own 

280- t  False  statement 
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m-2 

280-3 
280-^ 
280-5 
280-6 
280-1 
280-6 
280-3 
280- 1 0 
280- W 


280-12 


280-13 


False  statement 
False  statement 
True  statement 
True  statement 
True  statement 
False  statement 
False  statement 
False  statement 
False  statement 


Distributive  property. 

lx  + --2-  = 1 
5^  15  5 • 

Difference  property. 

^ -A) " tV  - i ^ tV. 

Well-defined  property  of 
addition. 

lx  + (--2-  + -2_)  = ± 

Associative  property  of 
addition. 

-^  + 0 = 

Additive-inverse  property. 

3 • 

Identity-element  property 
of  addition. 

5(ix)  = 5(1). 

Well-defined  property  of 
multiplication. 

(5  • i)x  = 

Associative  property  of 

multiplication. 

lx  = 6}. 

Reciprocal  property. 

X = 6j. 

Identity-element  property 
of  multiplication  * {Gf) 
13x  + 7x  = “180. 

(13  + 7)x  = "180. 
Distributive  property, 
^(20x)  = tVC180). 
Well-defined  property  of 
multiplication. 

X = "9. 

* {"9) 

(5  - x)/2  - 6/1. 

5 - X = 6(8). 


Definition  of  equivalent 
rate  pairs, 

5 + ~x  = 12. 

Difference  property, 

“5  + (5  + -x)  = "5  + 12. 
Well-defined  property  of 
addition. 

("5  + 5)  + -X  = 7. 
Associative  property  of 
addition. 

O + “x  = 7. 

Additive-inverse  property. 
-X  = 7. 

Identity-element  property 
of  addition. 

X = "7. 

Definition  of  additive 
inverse 
* (-7) 

280-ll^  5(x  - 3)  = 2x. 

5x  - 15  = 2x. 

Distributive  property. 

5x  + "15  = 2x. 

Difference  property. 

(5x  + "15)  + 15  = 2x  + 15. 
Well-defined  property  of 
addition. 

5x  + ("15  + 15)  = 2x  + 15. 
Associative  property  of 
addition. 

5x  + 0 = 2x  + 15. 
Additive-inverse  property, 
5x  = 2x  + 15. 
Identity-element  property 
of  addition. 

"(2x)  + 5x  = "(2x)  + 

(2x  + 15). 

Well-defined  property 
of  addition, 

"(2x)  + 5x  = ["(2x)  + 

2x]  + 15. 

Associative  property  of 
addition, 

"(2x)  + 5x  = 0 + 15. 
Additive-inverse  property. 
"(2x)  + 5x  = 15. 


Identity-element  property 
of  addition. 

"(2x)  + (2x  + 3x)  = 15. 
Distributive  property. 
["(2x)  + 2x]  + 3x  = 15. 
Associative  property  of 
addition. 

0 + 3x  = 15. 

Additive-inverse  property, 
3x  = 15, 

Identity-element  property 
of  addition, 
i(3x)  = i(15). 
Well-defined  property  of 
multiplication. 

(A-  • 3)x  = 5. 

Associative  property  of 

multiplication. 

lx  = 5. 

Reciprocal  property, 

X = 5. 

Identity-element  property 
of  multiplication 
* {5} 


280- 1 5 

("54} 

280-\6 

(3.64} 

280-\l 

("13} 

280-  1 8 

("2} 

280- \3 

(|) 

280-20 

("11 

280-21 

(lOi) 

280-22 

(I) 

280-23 

(1) 

280-2H’ 

(11 

280-25 

(2.1) 

280-26 

("^),  or  ("2f} 

Lesson 

155 

280- K 

* Because  -^(4)  = 1. 

280-6 

Yes  *■  Yes  * The  positive- 

multiplier  property  of 

"less  than" 

280- C Yes 

280-D  The  associative  property 
* Yes 
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UJ 

°o 

(Column  1)  Use  the  recip- 

282- 1 

rocal  property  of  multi- 
plication. * Use  the 
identity-element  property 
of  multiplication.  * Yes 
* Yes 

282-6 

u. 

■*4 

(Column  1)  Yes 

281 -G 

(Column  1)  [y  1 j < 

281- H 

The  set  of  real  numbers 

is  dense. 

1 £81-  1 

(y  1 y < is  an  infinite 

set. 

281-J 

Condition  G can  be  ob- 
tained from  condition  F 
by.  using  the  positive- 
multiplier  property  of 

"less  than."  Condition  H 

can  be  obtained  from  con- 
dition G by  finding  the 
product  of  4 and 

282- K 

281- K 

-±  *■  -± 

3 3 

282-  L 

281-G 

Yes.  Every  negative  num- 
ber is  less  than  0.  * Yes 
* The  negative-multiplier 
property  of  "less  than" 

o 

1 

Condition  K can  be  ob- 
tained from  condition  J 
by  using  the  associative 
property  of  multiplication. 

■ 281-  D 

Condition  L can  be  ob- 
tained from  condition  K 
by  using  the  reciprocal 
property,  "'y  • “3  = 1.  * 

Condition  M can  be  ob- 

282-\^ 

i 

j 

tained  from  condition  L 
by  using  the  identity- 
element  property  of  mul- 

282-k 

tiplication.  lx  = X. 

282-B 

\281-E 

(Column  2)  {x  \ X > '“y] 

281 -? 

(Column  2)  The  difference 
property  * Yes 

281 -G 

(Column  2)  Because 

“3  +'3  = 0. 

282-  H 

■ 

(Column  1)  The  sum, prop- 
erty of  "less  than" 

282-0 

(Column  1)  Yes 
(Column  1)  Yes.  Condition 
Q can  be  obtained  from 
condition  P by  using  the 
associative  property  of  282-D 
addition.  * Yes.  Condi- 
tion R can  be  obtained 
from  condition  Q by  using 
the  additive-inverse 
property.  * Yes.  Condi- 
tion S can  be  obtained 
from  condition  R by  using 
the  identity-element 
property  of  addition  and 
finding  the  sum  of  ”3 
and  ~2. 

(Column  1)  Use  the  sum  £82- E 
property  of  "less  than."  £82-? 

* Use  the  additive-inverse 
property. 

(Column  1)  0 > m + "”5. 

0 +'  5 > (m  + ~5)  + 5. 

Sum  property  of 
"less  than." 

5 > m + (~5  + 5). 
Identity-element  and 
associative  properties  of 
addition. 

5 > m + 0. 

Additive-inverse  property. 

5 > m. 

Identity-element  property 
of  addition 
(Column.  1)  [m  1 5 > m] 

“6a  +2a<8Aa--5-<- 

* The  connective  "and" 

The  solution  set  of  a 
compound  condition  that 
includes  "and"  is  the 
intersection  of  the  solu- 
tion sets  of  the  Wo 
simple  conditions  that 
make  up  the  compound 
condition. 

Use  the  distributive 


property. 

“6a  + 2a  is  the  same  as 
(“6  + 2)a,  and  (“6  + 2)o 
is  the  same  as  “4a. 

■"4a  < 8. 

-i('4a)  >-4-(8). 
Negative-multiplier  prop- 
erty of  "less  than. " 

(-■b  • -4)a  > -2. 
Associative  property  of 
multiplication, 
la  > -2. 

Reciprocal  property. 
a > "2. 

Identity-element  property 
of  multiplication  *■  Yes 
{a  1 a > “2) 


Difference  property. 

^ ^ i < T + T- 

Sura  property  of  "less  than' 
a M'i  + 1)  < 1. 
Associative  property  of 
addition, 
a + 0 < 1. 

Additive-inverse  property, 
a < 1. 

Identity-element  property 
of  addition 
[a  I a < 1} 

(Column  2)  Yes 
(Column  2)  Yes  * No  * No 
(Column  2)  “2  and  1 * No 
(Column  2)  No  * Yes  * By 
the  horizontal  bar  above 
the  picture,  of  the  number 
line  * Yes 

(Column  2)  + r < 2 V 

r + U = lA.  D 
(Column  2)  The  connective 
"or"  * The  union 
+ r < 2. 

i + ("i  + r.)  < I + 2. 


282-0, 
282-?, 
282-  I 
282-6 
r-  282-  K 


282-1 

282- U 

283- n 


Sum  property  of 
"less  than. " 
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283-0 

283-? 

283-q 


283- R 
283-0 


283-1 


283-0 

283-y 


(i  + ^ r < V- 

Associative  property  of 
addition. 

0 + r < V- 

Additive-inverse  property. 

r < II. 

Identity-element  property 
of  addition  * fes 


Identity-element  property 
of  addition  * 

. 5x  >1. 

2(.5x)  >2*1. 
Positive-multiplier  prop- 
erty of  '/less  than." 

(2  • .5)x  > 2. 

Associative  property  of 

multiplication. 

lx  > 2. 


Since  r < -^  is  equivalent 
to  “y  ^ 2 and  r = -^ 

is  equivalent  to  r + -^  = 
the  solution  set  of 
"^+r<2vr+^  = ^ 
is  {r  1 r < -^  V r = -^l. 

(r  I r<n} 

Yes.  ^ is  equal  to  * 
Yes.  0 is  less  than  * 
Yes  * Yes.  Every  negative 
number  is  less  than  every 
positive  number.  Therefore, 
every  negative  number  is 
less  than 

By  the  vertical  stroke 
through  the  dot  for  point 
LI  * Ygg  * fgj, 

point  ^ and  all  the  dots 
for  points  associated  with 
numbers  less  than  II  * By 
the  horizontal  bar  above 
the  picture  of  the  number 
line 
Yes 

.5x  + .2  >1.2. 

(.5x  + .2)  + ".2  > 

1.2  + ".2. 

Sum  property  of 
"less  than. " 

.5x  + (.2  + “.2)  >1. 
Associative  property  of 
addition. 

.5x  +0  >1. 

Additive-inverse  property. 

. 5x  >1. 


Reciprocal  property. 

X > 2. 

Identity-element  property 
of  multiplication 
283-yi  Yes 
283-X 


On  your  own 

283-1  X + "4  < 1|. 

(x  + “4)  + 4 < 1|  + 4. 

Sum  property  of 
"less  than." 

X + (“4  + 4)  < 5I. 
Associative  property  of 
addition. 

X + 0 < 5|. 

Additive-inverse  property. 
X < 5|. 

Identity-element  property 
of  addition  * {x  1 x < Sj) 
283-2  “12x  > 3. 

(“tt)-12x  < (--rT)3. 
Negative-multiplier  prop- 
erty of  "less  than. " 

("tV  • "12)^  < 

Associative  property  of 

multiplication. 

lx  < 

Reciprocal  property. 

X < -I. 

Identity-element  property 
of  multiplication  * 

{x  1 X < "1} 


283-Z 


283-ii 


283-^ 


< 7. 

lO(Vo^)  <10-7. 
Positive-multiplier  prop- 
erty of  "less  than. " 

(10  • tV)^  < 70. 
Associative  property  of 
multiplication, 
lx  < 70. 

Reciprocal  property. 

X < 70. 

Identity-element  property 
of  multiplication  * 

{x  i X < 70} 

X - .3  < 2.8. 

X + . 3 < 2. 8. 

Difference  property. 

(x  + "3)  + .3  < 2.8  + .3. 
Sura  property  of 
"less  than. " 

X + ( . 3 + . 3)  < 3. 1. 
Associative  property  of 
addition. 

X + 0 < 3.1. 

Additive-inverse  property. 
X < 3.1. 

Identity-element  property 
of  addition  * 

{x  I X < 3.1} 

^x  + jx  > "14. 

(f  + |)x  > "14.  • 
Distributive  property. 

^ > "14. 

Because  i + y 

^ • -14. 

Positive-multiplier  prop- 
erty of  "less  than. " 

• ^)x  > "8. 

Associative  property  of 

multiplication. 

lx  > "8. 

Reciprocal  property. 

X > -8. 

Identity-element  property 
of  multiplication  * 

{x  1 X > "8} 
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m-\7  (x  I X > -|] 


283-^  15  - X > 12. 

15  + -X  > 12. 

Difference  property. 

(15  + “x)  + X > 12  + X. 
Sura  property  of 
"less  than." 

15  + (“x  + x)  > 12  + X. 
Associative  property  of 
addition. 

15  + 0 > 12  + X. 
Additive-inverse  property. 
15  > 12  + X. 

Identity-eleraent  property 
of  addition. 

"12  + 15  > "12  + (12  + x). 
Sura  property  of 
"less  than." 

3 > ("12  + 12)  + X. 
Associative  property  of 
addition. 

3 > 0 + X. 

Additive-inverse  property. 
3 > X. 

Identity-eleraent  property 
of  addition. 

X < 3. 

"Greater  than"  related  to 
"less  than"  * 

(x  I X < 31 

283- J True  statement 
283- s False  statement 
283- Q True  statement 
283- \0  False  statement 
\283-\\  False  statement 
p83-\2  True  statement 
283- \Z  True  statement 
283-\^  True  statement 
283-\^  (x  1 X > 10} 


f 


10  15 


283— IB  {x  I X.  < .5} 

^ "1.5  “1.0  ".5  0 ' 


V 

"1 

"t  0 

— TV 

2 

283- 1 8 

/ 

{r 

1 r > -i) 

/ 

V 

-2 

3 

—F — 

0 

-^7 

3 

283- 1 9 

(y 

1 -2  < y 

< 9! 

/ 

!/ 

•4®  N 

V 

"5 



0 5 

"V 

283-20 

/ 

(x 

1x^0] 

. 

V 

"1 

— 1 — 

0 1 

2 

283 -2\ 

[k 

1 ^ ^ 5i] 

/ 

H 

\ 

0 

3 G 

9 ^ 

Lesson 

156 

28^- K 

N X 

N 

28^-B 

Both  components  of  (/^,  8) 

are 

real  numbers  * Yes  * 

Yes 

* Yes 

28^- C 

D is  an  infinite  set. 

m-D 

0 * 

0 

The 

first  axis  * (y,0) 

28^-? 

The 

second  axis  * 1 

28^-0 

The 

second  axis  * The 

first  axis 

285-0 

Yes 

* i 

2 

285-  r 

The  components  of  (2,1) 

* Point  B is 

located  2 

units  to  the 

right  of  the 

second  axis  i 

so  the  first 

coordinate  is  2.  Point  B 

is  located  1 

unit  -above 

the 

first  axis  so  the 

second  coordinate  is  1. 

285-0 

The 

first  axis  * Yes 

285-K  The  first  axis  * 2 units 
to  the  left  of  the  second 
axis 

285- L The  second  axis  * Below 
the  first  axis 

285-14  Point  D is  located  1 unit 
to  the  left  of  the  second 
axis  and  1 unit  above  the 
first  axis. 

285-H  Point  E is  located  f units 
to  the  left  of  the  second 
axis  and  y units  above 
the  first  axis.  * 

285-0  ("irl)  * Yes 

285-?  Point  G is  located  1 unit 

to  the  left  of  the  second 
axis  and  ■§•  units  below 
the  first  axis.  * ("I,"!-) 

285-^  Point  H is  located  in  the 
second  axis  y units  below* 
the  first  axis.  This  means 
that  t'he  first  coordinate 
of  point  H is  0 and  the 
second  coordinate  is  "y. 

285-9.  Since  point  I is  located 
2 units  to  the  right  of 
the  second  axis  the  first 
coordinate  of  point  I is 
2.  Since  point  I is  lo- 
cated y units  below  the 
first  axis,  the  second 
coordinate  of  point  I 
is  "f. 

285-S  Point  J is  located  y 

units  to  the  right  of  the 
second  axis  and  y units 
below  the  first  axis.  * 

(i"|) 

285-T  To  the  right  * To  the  left 

285-0  Above  the  first  axis  * 

Below  the  first  axis 

285-\  Point  (15, "6}  is  located 

15  units  to  the  right  of 
the  second  axis  and  6 
units  below  the  first 
axis.  * Point  ("5y, 18) 
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is  located  5y  units  to 

286- e 

Point  F 

(2,“1) 

286-  23 

See  the  graph  for  228-15 

the  left  of  the  second 

Point  G 

(“3, “2) 

Keeping 

skilful 

axis  and  18  units  above 

Point  H 

(“3,3) 

286- \ 

the  first  axis.  * Point 

Point  I 

(“1.“!) 

286-1 

— 2 

1 S 

(“/ 17,  “/l7)  is  located 

Point  J 

(3,-2) 

286- Z 

- 1 

1 2 

/ 17  units  to  the  left  of 

Point  K 

(“2, “3) 

286-\^ 

TT 

the  second  axis  and  / 17 

Point  L 

(“2,1) 

286-S 

325 

units  below  the  first 

Point  M 

(3,2) 

286-6 

"15tV 

axis. 

Point  N 

(1,1) 

286-7 

“14| 

285-^ 

Points  A and  B are  in  the 

286-7 

Points  3,  H,  and  L 

286-8 

“2i 

first  quadrant.  Points  D 

286 -S 

Points  A,  C,  M,  and  N 

286-9 

51 

and  E are  in  the-  second 

286-2 

Points  F and  J 

286-10 

“29| 

quadrant.  Points  F and  G 

286- \Q 

Points  G,  I,  and  K 

286-  1 1 

TT 

are  in  the  third  quadrant. 

286-  1 1 

Point  G, 

, point  (0,  2), 

286- ! 2 

'14tV 

Points  I and  J are  in  the 

and  point  J 

286-  1 3 

1 s 

fourth  quadrant. 

286- \1 

Point  H, 

, point  ( 3,0), 

286-  1 

384 

285-X 

First  * Third 

and  point  G 

286-  1 5 

.958 

285-X 

Fourth  * Second 

286- 1 3 

/2 

286-  1 6 

95.4 

285-1 

Point  (“8,2)  is  in  the 

286- 1 

Each  point  whose  second 

286-  17 

.1824 

second  quadrant.  Point 

coordinate  is  is  con- 

286-  1 8 

“328 

(.3, .6)  is  in  the  first 

tained  . 

in  a line.  This 

286-  1 9 

.267 

quadrant.  Point  (“/^,  “11) 

line  is 

units  above 

286-20 

-1020 

is  in  the  third  quadrant. 

the  origin  and  is  parallel 

286-  2 1 

4.45 

Point  (4, “4)  is  in  the 

to  the' : 

first  axis. 

286-  22 

.402 

fourth  quadrant. 

286- 1 5 

See  the 

graph  below. 

286-  23 

“4.999 

On  your 

own 

/ 

286- 

“11.11 

286-1 

Point  A is  located  /2 

(2,4) 

286-28 

“1.354 

units  to  the  right  of  the 

286-  26 

-.856 

second  axis  and  units 

• ("3 

s,2) 

286-27 

“66. 01 

above  the  first  axis. 

286-  28 

“25 

286-2 

Point  B is  located 

(“2,t) 

. f-L  -L) 

286-  29 

“.  4024 

units  to  the  left  of  the  / 

• 0 

286-  30 

59.4 

second  axis  and  y units 
above  the  first  axis. 

286-3  Point  C is  located  2y 

units  to  the  right  of  the 
second  axis  and  3 units 
above  the  first  axis. 

286-^  Point  D is  located  ly 

units  to  the  left  of  the 
second  axis  and  in  the 
first  axis. 

286-B  Point  E is  located  in 

the  second  axis  and  2.7 
uni'ts  below  the  first 
axis. 


ri.o) 


(“4,-2) 


♦ (1,“1) 


(rrs) 


Lesson  157 

287-A  b = 2r-k)  +1.  *1^1 
* Yes 

287-3 


286- 

■16 

See 

the 

graph 

for 

228- 

-15. 

286- 

■17 

See 

the 

graph 

for 

228- 

-15. 

286- 

■ 18 

See 

the 

graph 

for 

228- 

-15. 

286- 

■ 19 

See 

the 

graph 

for 

228- 

-15. 

286- 

■ 20 

See 

the 

graph 

for 

228- 

-15. 

286- 

-21 

See 

the 

graph 

for 

228- 

-15. 

286- 

-22 

See 

the 

graph 

for 

228- 

-15. 

a 

1 

2 

3 

0 

“1 

-2 

2 

“3 

b 

1 

2 

2 

7 

1 

“1 

“3 

0 

5 

2 

“5 

287-C  (i,2),  (3,7), 

(0,1),  ("1,"1),  (“2, '3)^ 
(“t.O),  (if),  ("3. “5)] 
* Yes  * Yes 

287- D Examples  are  (1,3)  and 
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if 

4 (iii)  * Yes  * For  each 

il! 

;|:  member  of  D,  there  is  a 

||j  member  in  { (a,  fc)  | b = 

2a  + 1).  D is  an  infinite 
4 set. 

:|^(?7-E  First  axis  * With  the 

numeral  ~2  * Second  axis 
I * The  dot  for  point  (“3,0) 

I and  the  dot  for  point 

I (0,“3) 

287-?  A:  B:  (1,2). 

C;  (0,1).  D:  (“i|). 
i E:  (“1,0).  F:  (“1,“1). 

G:  (“2, “3).  * Yes 
W7-G  Yes  * Yes  * All  the  dots 
' for  points  associated  with 

I members  of  {{a,  b)  1 b = 

! 2a  + 1)  are  not  shown  in 

I D2. 

p7-H  0,  1,  “I,  “1,  and  “3  * D 
I * Infinite 

m-  I 1 * 3 * 0 * “1  * “5  * If 

i a is  replaced  by  0,  b must 

be  replaced  by  a number 
greater  than  1.  If  a is 
replaced  by  1,  b must  be 
j replaced  by  a number 

greater  than  3.  If  a is 
replaced  by  “j,  b must'  be 
replaced  by  a number 
greater  than  0.  If  a is 
replaced  by  “1,  ,b  must  be 
replaced  by  a number 
I greater  than  “1.  If  a is 

replaced  by  “3,  b must  be 
replaced  by  a number 
i greater  than  “5. 

|f57-J  {(0,1|),  (0,2),  (0,3), 

I (0,15),  (1,3^),  (1,4), 

; (1,4|),  (1,7),  (“1,1), 

: ("t,1),  ("1,3),  (“1,8), 

(“l,"i),  (“1,0),  (“1,2), 
(“1,5),  ("3, ”4),  (“3, “2), 
i (“3,0),  (“3,1)}  * Yes 

'57- K For  each  replacement  of 
o in  2a  + 1,  you  obtain 


a real  number.  For  each 
real  number,  there  are 
infinitely  many  other 
real  numbers  that  are 
greater.  *■  Yes 

288-1  A:  (1,3|).  B:  (“|,3). 

C:  (“1,2).  D:  (0,1^-). 

E:  ( 1,1).  F:  (“|,i). 

G;  (“3,1).  H:  (“!,“!). 

I:  (“3,“2).  J:  (0,2). 

K:  (“3,0).  * Yes 

288-H  Yes  * A line  separates 

each  plane  that  includes 
the  line  into  two  half- 
planes. The  line  is  the 
boundary  of  both  half 
planes,  and  the  line  is 
not  included  in  either 
half-plane.  All  the  dots 
in  the  graph  of  {(a, 6)  1 
b > 2a  +1]  represent 
points  in  one  of  the 
half-planes  determined 
by  ^2. 

288-H  The  graph  of  {(a.  6)  1 
6 < 2a  + 1}  would  be 
located  to  the  right  of 
the  graph  of  { (a, 6)  | 
b > 2a  + 1) . 

288-0  The  graph  of  {{a,b)  1 

fc  ^ 2a  + 1]  is  the  union 
of  the  graph  of  { (a, 6)  | 
fc  = 2a  + 1]  and  the  graph 
of  { (a, 6 ) 1 b > 2a  + l) . 
The  graph  of  {{a.b)  \ 

6 = 2a  + 1}  is  a picture 
of  a line  and  the  graph 
of  {(a, 6)  1 b >2a+l) 
is  a picture  of  a half- 
. plane. 

288-k  Each  member  of  the  solu- 
tion set  of  the  compound 
condition  that  includes 
simple  conditions  and 
the  connective  "and" 
must  be  a member  of  both 


solution  sets  of  the  simple 
conditions. 

289-B  R:  (1,2).  0:  (0,0). 

T:  (“|,“1).  U:  (“1,“2) 

* ^3  * Yes 

289-0  Use  a straightedge  to  draw 
a picture  of  the  line 
determined  by  the  two 
points  represented  by  the 
two  dots.  * Two  points 
determine  exactly  one  line. 
289-d  3 * (0,3) 

289-E  (3,0) 

289-?  (3,0)  * (0,3)  * ^4  * Yes 

289-0  1 * Yes  * By  the  letter  V) 

289-\\  (1,2)  * Just  the  dot  for 

point  R * { (1,2) } 

289-\  The  well-defined  property 
of  addition  * Yes 
289- By  using  the  distributive 
property  of  addition  * Yes 

289-  K y = 2a:  A 3;c  = 3. 

y =2x  Ai(3a:)  = ^(3). 

Well-defined  property  of 

multiplication. 

y = 2a:  A (i  • 3)x  = 1. 

Associative  property  of 

multiplication. 

y = 2x  A la:  = 1. 

Reciprocal  property, 
y = 2x  Ax  = 1. 
Identity-element  property 
of  multiplication  * Yes 

290- \.  Replace  a:  in  y = 2a:  by  1 

and  use  the  identity- 
element  property  of  mul- 
tiplication. * { (1,2) } 

* Condition  A is  equiv- 
alent to  condition  E. 

290— U X—  y+2A2y—  x-^l. 

x=y+2A2y  = 

(y  + 2)  + 1. 

a:=y+2A2y=y+3. 
a:=y+2A''y+2y  = 

“y  + (y  + 3). 
a:=y+2A“y+2y  = 
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290-7  [{x,y)  I 3y  ^ 3x  + 3}  * 


('y  + y)  + 3. 
x=y+2Ay=3. 
x=3  + 2Ay=3. 

Replace  y by  3. 

X = 5 A y = 3.  The  solution 
set  is  {(5,3)]. 


290- k 

{x  + y 2z  = 12)  A 

(:c  + y = 6)  A (x  - 4 = 2) 

*■  Three  * The  connective 

"and" 

290-B 

{ix,y,z)  1 X e D A 
y e D A 2 e D] 

290- C 

The  intersection 

290-B 

X - 4 = 2. 

UJ 

6 

290-^ 

CD 

II 

+ 

290- G 

6 + y 6.  * 0 

290-W 

6 + 0 + 20  = 12.  * 3 

290- \ 

{(6,0,3)] 

On  your 

own 

290-  1 

{ (x,  y ) 1 4y  = 3x]  * 

290-Z  {[x,y)  I -Zx  = 4y  -6} 


* 


*■ 


290-2  {{x.y)  \ y = -x]  * 


290-Q  {{x,y)  \ y - x A 1 < x 

1) 


290-9 

{(1,61,31)]. 

290-  10 

{(12. -6,0)] 

291-  I i 

{(18,3,25|)] 

291-  12 

{(16, "8, -8)] 

^£>7-  13 

Point  A:  (1,2). 

Point  B:  (0,1). 

Point  C:  (“1,0). 

Point  D:  (“2,-1). 

291 -m. 

1 * Yes 

291-15 

An  example  is  x ^ “1. 

291 -\6 

An  example  is  x = y A 

X ^ 0.  Another  example 
is  X = y A y ^ 0. 

291 -\7 

An  example  is  y = “2. 

Keeping 

skilful 

291-\ 

{x  1 1 < X < 1-;^] 

291-2 

{y  1 y = ~7.2>] 

291 -Z 

{(-.3,9.9)] 

291 

{(12,3)] 

291-5 

{(5^,124,32^)] 
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; ?9/-6  {(12|,10,25)} 

I Lesson  158 

j 292-l<  Yes 
' 292-B  No 

, 292-C  The  difference  of  the 

elevation  of  Mt.  Robson 
and  the  elevation  of 
I Ripple  Rock. 

292-D  12972  - y = 13019. 

12972  + ~y  = 13019. 

' Difference  property. 

Ij  “1297^  + (12972  + "y)  = 

“12972  + 13019. 
Well-defined  property  of 
addition. 

; (-12972  + 12972)  + 

j * "y  = 47. 

! Associative  property  of 

addition. 

! 0 + "y  = 47. 

; Additive-inverse  property, 

i ~y  = 47. 

! Ident ity—e lenient  property 

of  addition  * Yes 
’ 292-^  “47 

292-^  {“47) 

292-Q  12^  - c refers  to  the  nura- 

I her  of  feet  of  wire  Mr. 

Rogers  had  left.  This  num- 
ber is  greater  than  Ty.  * 
The  number  of  feet  of 
! ' copper  wire  Mr.  Rogers 

I used 

'^,292-n  Yes 

\292-\  Yes  Yes  * Yes  * Yes 

f,292-J  Yes  ^ No  * No 

292- K  No 

i293-L  No  * Numbers  that  are 

less  than  or  equal  to  0 
! satisfy  c < 5y  but  do  not 

satisfy  c > 0. 

293- M  Yes  * c > 0 also  means 

j 0 < c.  * Yes  * Since 

I c < 5y  is  equivalent  to 


12y  - c > 7y  and  0 < c is 
equivalent  to  c > 0,  the 
condition  0 < c < is 
equivalent  to  12y-  c > 

?j  A c >0.  Therefore, 

0 < c < 5tJ;-  has  the  same 
solution  set  as  12y  - c > 
7y  A c >0. 

293-H  Yes  * Yes 

293-0  n + 114. 5 refers  to  the 
number  of  acres  of  land 
Mr.  Brennan  owned  after 
he  bought  the  114.5  acres. 
This  number  is  less  than 
350.  *■  The  number  of  acres 
of  land  Mr.  Brennan  owned 
before  he  bought  the 

114.5  acres 

293-?  Yes 

293-^  Yes.  n < 235.5  is  equiv- 
alent to  n + 114.5  < 350. 
Therefore,  any  solution 
of  T!  < 235.5  is  a solution 
of  n + 114.5  < 350.  95  is 
a solution  of  n < 235.5. 

* Yes.  0 is  less  than 
235.5.  * Yes.  “20  is  less 
than  235. 5.  * Yes.  n < 

235.5  is  equivalent  to 
n + 114.5  < 350. 

293- R  Yes  * Yes  * No  * No 

294—  S No  * All  number  less  than 

0 satisfy  n < 235.5  but 
do  not  satisfy  n = 0. 

294-1  Yes.  n = 0 also  means 
0 ^ n.  * Yes.  Since 
0 1 n is  equivalent  to 
n ^ 0 and  n < 235.5  is 
equivalent  to  n + 114. 5 < 
350,  the  solution  set  of 
0 ^ n < 235.5  is  the 
same  as  the  solution  set 
of  n + 114.5  < 350  A 
n = 0. 

294-k  The  number  of  drapery 
hooks  Mrs.  Turner  had 


after  she  bought  the  24 
294,-B  She  needed  31  and  did  not 
have  enough 

294-C  To  the  number  of  drapery 
hooks  Mrs.  Turner  had 
before  she  bought  24  more 
294-0  X > 26  is  equivalent  to 
X + 24  > 50. 

294-E  31 

294-E  Yes  * Yes  * Yes  * Yes 
294-0  Yes  * No  * No 

294- H  No 

295- \  Yes 

295-ri  No  * Any  number  that  is 
not  an  integer  and  that 
satisfies  26  < x < 31 
does  not  satisfy  x e I. 

295-K  (27,28,29,30) 

295-1  Yes 
^95-M  Yes 

bm  - m + 6y. 

“m  + Bra  = “m  + (m  + 63-). 

Well-defined  property  of 
addition. 

bm  + ~m  = {~m  + m)  + 6y. 

Associative  and  commutative 
properties  of  addition. 

5ra  - m = 0 + 6y. 

Difference  property  and 
additive-inverse  property. 
(5-l)ra  = -6|. 

Distributive  property  and 
identity-element  property 
of  addition. 

4ra  = “Of. 

Well-defined  property  of 
addition 
295-H  “If 
295-0  {“1|) 

295-?  Yes 
On  your  own 

295-\  X,  number  of  post  cards 
Nancy  used. 

X > 14  A 35  - X > 17  A 
X e I. 

{15,16,17}.  Nancy  used 
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295-1 

\ 295-Z 


I 295-^ 


295-^ 


295-% 


j 295-7 


295-% 


15,  16,  or  17  post  cards. 

295-9 

X,  number  of  feet  sound 

travels  in  60  seconds. 

295-10 

1088/1  'v  ;,/60. 

{65280).  About  65,280  ft. 

X,  number  of  batteries 

Lesson 

Frank  can  buy. 

296-k 

.20/1  ~ 1.25/x. 

{6.25).  6 batteries 

X,  number  of  feet  above 

water. 

296-% 

12y  + 94-  + X < 35  a X > 0. 

{x  1 0 < X < 13-^).  Between 

0 and  13-4  f^. 

X,  amount  Mrs.  Allen  had 

in  savings  account  before 

she  deposited  $96.75. 

X +.96.75  < 185  A X ^ 0. 

[x  1 0 Sx  < 88.25).  Mrs. 

Allen  had  from  .$0  to 

$88.25  in  her  savings 

account  before  she  depos- 

ited the  $96.75. 

X,  amount  Barbara  spent 

296-0 

for  art  supplies. 

X > 4.75  A 10.00  - X > 

2.50. 

{x  1 4.75  < X < 7.50). 

296-D 

Barbara  spent  between 

296-E 

$4.75  and  $7.50  for  art 

supplies. 

X,  amount  of  paint  Mr. 

Henderson  used  to  paint 

his  garage. 

5-4  - X > If  A X > 0. 

U 

V 

V 

o 

296-? 

Henderson  used  between  0 

296-0 

and  By  gal.  of  paint  to 
paint  his  garage. 

X,  amount  it  will  cost 
the  Emerson  Shipping  Com- 
pany to  buy  the  rope. 
.02/1  ~ x/10000  V 
1.95/100  'v  x/10000. 
{200.00,  195.00).  Either 
.$195.00  or  1200.00 


X > 6^a4-5-  + x<  2j. 

lx  \ -6i<  X < -l|l 

4(3i  + x)  = -8-b  - 2|. 

{"41) 

159 

A number  of  feet  in  the 
length  of  the  field  * A 
number  of  feet  in  the  width 
of  the  field 

Since  the  first  component 
of  5/1  refers  to  a number 
of  feet  in  the  length  of 
the  field,  a,  not  b,  296-H 

should  be  the  first  com- 
ponent of  the  rate  pair 
equivalent  to  5/1.  Since 
the  second  component  of 
5/1  refers  to  a number  of 
feet  of  the  width  of  the 
field,  b,  not  a,  should 
be  the  second  component 
of  the  rate  pair. 

Since  5/1  and  a/b  repre- 
sent the  same  comparison. 


they  are  equivalent  rate  297-\ 

pairs.  < 297-,} 

Yes  297-Y. 

By  using  the  definition 
of  equivalent  rate  pairs 
* Each  ordered  pair  that  297-L 

satisfies  a = 56  has  a 297-k 

first  component  that  is 


five  times  the  second  com- 
ponent. 

Yes 

Condition  C was  obtained 
from  condition  B by  using 
the  distributive  property.  297-% 

The  distributive  property  ^ 

tells  you  that  56  + 6 is  297-\i 

the  same  as  (5  + 1)6. 

Condition  D was  obtained 
from  condition  C by  using 
the  well-defined  property 
of  multiplication.  The  297-? 


well-defined  property  of 
multiplication  tells  you 
that  you  can  replace  5+1 
by  6 in  the  product 
(5+1)6  without  affecting 
the  product.  Condition  E 
was  obtained  from  condi- 
tion D by  using  the  dis- 
tributive property.  Con- 
dition F was  obtained  from 
condition  E by  using  the 
well-defined  property  of 
multiplication. 

126  = 900. 

T^(126)  = tVOOO). 
Well-defined  property  of 
multiplication. 

(tV  • 12)6  - 75. 
Associative  property  of 
multiplication. 

16  = 75. 

Reciprocal  property. 

6 = 75. 

Identity-element  property 
of  multiplication 
(Column  1)  375 
(Column  1)  {(375,75)] 
(Column  1)  The  length  is 
375  ft.  and  the  width  is 
75  ft. 

Yes  * Yes 

No  * The  two  trains  trav- 
elled for  the  same  amount 
of  time,  but  since  the 
two  trains  travelled  at 
different  rates,  they 
travelled  different 
distances. 

No 

No 

The  total  distance  trav- 
elled by  both  trains 

In  how  many  hours  the  two 
trains  were  475  mi.  apart 
The  first  component  refers 
to  the  number  of  miles  the 
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,1 

: 

297-Q 


297-\\ 


297-1 


297-J 


297- K 

298- L 
298-^ 
298-H 


passenger  train  travelled 
in  1 hour.  The  second 
component  refers  to  the 
number  of  hours  it  took 
the  passenger  train  to 
travel  60  mi. 

The  first  component  of 
60/1  refers  to  a number 
of  miles  the  passenger 
train  travelled,  so  x,  not 
z,  should  be  the  first 
component  of  a rate  pair 
that  is  equivalent  to 
60/l.  The  second  component 
of  60/1  refers  to  a number 
of  hours  the  passenger 
train  travelled,  so  z not 
:x:,  should  be  the  second 
component  of  the  rate  pair. 
Since  60/l-and  x/z  repre- 
sent the  same  rate,  they 
are  equivalent  rate  pairs. 
(Column  2)  The  first  com- 
ponent refers  to  the  num- 
ber of  miles  the  freight 
train  travelled  in  1 hour. 
The  second  component  refers 
to  the  number  of  hours  it 
took  the  freight  train  to 
travel  35  mi. 

(Column  2)  y refers  to  the 
distance  the  freight  train 
travelled  in  z hours.  Since 
it  is  assumed  that  the 
rate  did  not  vary,  y/z  is 
equivalent  to  35/1. 

(Column  2)  Since  35/1  and 
y/z  represent  the  same 
rate,  they  are  equivalent 
rate  pairs. 

By  using  the  definition 
of  equivalent  rate  pairs 
By  using  the  definition 
of  equivalent  rate  pairs 
60z  + 35z  = 475. 


298-0  Yes  * Condition  G was 

obtained  from  60z  + 35z  - 
475  by  using  the  distri- 
butive property.  Condition 
H was  obtained  from  con- 
dition G by  using  the 
well-defined  property  of 
multiplication. 

298-P  95z  = 475. 

■^(95z)  = 9'5(4T5). 

V/ell-def ined  property  of 
multiplication.  299-3 

{j'j  • 95)z  = 5. 

Associative  property  of 
multiplication. 

Iz  = 5. 

Reciprocal  property, 
z = 5. 

Identity-element  property 
of  multiplication  * 5 299-^■ 

298-q  300  * 175 

298-R  If  the  passenger  train 

travelled  5 hours  at  the 
rate  of  60  miles  per  hour, 
then  the  passenger  train 
trave'’lled  300  miles.  If 
the  freight'  train  trav- 
elled 5 hours  at  the  rate 
of  35  miles  per  hour,  then 
the  freight  train  travelled 
175  miles.  If  the  pas- 
senger train  travelled  300 
miles  and  the  freight  299-h 

train  travelled  175  miles, 
then  the  trains  were  475 
miles  apart. 

On  your  own 

298-\  X,  distance  from  Winnipeg 
to  Regina. 

y,  distance  from  Winnipeg 
to  Edmonton. 

y/l  ~ xly  h y - X - 420.  299-0 

{(315,735)}.  The  distance 
from  Winnipeg  to 
Regina  by  commercial 
air  line  is  315  mi.  and 


the  distance  from  Winnipeg 

to  Edmonton  is  735 

mi. 

X,  temperature  on  Friday. 
y,  temperature  on  Saturday. 
X - ”12  = bhy-x  = A. 
{(”7,”3)).  The  temperature 
in  Milwaukee  was  7 degrees 
below  zero  on  Friday  and 
3 degrees  below  zero  on 
Saturday. 

X,  elevation  of  Ottawa, 
y,  elevation  of  Calgary. 
305  - 90  = X A T?/l  ^/y- 
{(215,  3445)). 

The  elevation  of  Ottawa 
is  215  ft. . and  the 
elevation  of  Calgary  is 
3445  ft. 

X,  length  of  piece  of  pine. 

y,  length  of  piece  of  oak.' 

z,  length  of  piece  of  P 

birch.  3 

X + y + z = 36  A 4/1 

y/x  A 5/1  ~ z/x.  ^ 

{(3.6,14.4,18)}.  The  5 

length  of  the  piece  of  4 

pine  was  3.6  ft.  The 
length  of  the  piece  of  0 

oak  was  14.4  ft.  The 
length  of  the  piece  of 
birch  was  18  ft. 

X,  regular  price  of 
refrigerator, 
y,  amount  of  discount. 
20/100  y/x  A X - y = 

335. 

{(418.75,83.75)}.  The 
regular  price  of  the 
refrigerator  was  .$418.75. 
The  discount  was  $83.75. 

X,  amount  that  Jane  spent, 
y,  amount  that  Martha 
spent. 

X + y <3.50  A X = 1.05  + 
.25  + .95  A y >0. 
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Hx.y)  \ X = 2.25  A 0 < 

'i  y < 1.25). 

Jane  spent  $2.25  and 
Martha  spent  between  $0 
and  $1.25. 

299-7  X,  population  of  Hartville 
in  1910. 

y,  population  of  Hartville 
in  1920. 

35105  + 431  = X A X - 
230  = y. 

{(35536,35306)].  35,306 
299-B  X,  distance  from  school 

that  Jim  was  after  3 hours. 

y,  distance  from  school 
that  Sara  was  after  3 hours. 

z,  distance  apart  the  boys 
were  after  3 hours. 

5/1  'v  x/Q  A 7|/1  ~ y/3  A 
|,j  X + y = 2. 

j ((15,22|,37y)].  37|mi. 

299-9  X,  amount  Clyde  weighs. 

* y,  amount  Henry  weighs. 

X + y = 265  A X - y - 77. 
l|  ((136b,  128^)1.  Clyde 

l|  weighs  1367  lb.  Henry 

1 weighs  1287  lb. 

"299-10  x+y  >-6ax=  2(3|). 

;|!  {(x.y)  1 x:=7Ay  >-13} 

299-  II  x-y<3Ay+37  = 6. 

{(x,y)  1 X < 5|  A y = 2|} 
299-\2  X + y + z = -10|  A 4/1  'v 
y/x  A 2/1  ~ 2/x. 

{(-1^,-6,  "3)1 
Keeping  skilful 
299-  I See  drawing  below.  EF 
is  the  given  segment. 
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299-2 

See  drawing  for  241-1. 

299-3 

See  drawing  for  241-1. 

299-^■ 

60  * 300 

299-5 

Semicircle  BCD 

299-6 

180 

299-7 

Minor  CD 

299-B 

120 

299-9 

See  the  drawing  below. 

299-\0  See  the  drawing  below. 

ZR  is  the  obtuse  angle 
of  ARST.  Segment  RX  is 
the  bisector  of  ZR  of 
ARST.  Ray  RX  is  the  bi- 
sector of  ZR. 


R 


AABC  ~ AUYW.  AG  was  con- 
structed congruent  to 
UW.  ZA  was  constructed 
congruent  to  ZU.  A3  was 
constructed  congruent 
to  UV. 


299-\2  See  the  drawing  below. 

AHIJ  - ADEF.  HJ  was  con- 
structed congruent  to  DF. 
ZH  was  constructed  con- 
gruent to  ZD.  ZJ  was  con- 
structed congruent  to  ZF. 


E 


Apply i ng  mathematics 

300- \ X,  Don's  age  now. 

X + 12  > 30  A X - 11  < 15. 
(x  I 18  < X < 26). 

Don  is  between  18  and  26 
years  old. 

300-2  X,  distance  from  Fort 
V/illiara  to  Sarnia. 

3/1  1512/x. 

(504).  504  mi. 

300-3  X.  the  difference  of  the 
amount  of  money  Mr.  Berry 
had  on  October  1 and  the 
amount  he  had  on  October 
31. 

500  - ~200  = X. 

{7001.  $700 

300-^  X,  number  of  acres  Mr. 

Johnson  will  have  left 
in  his  farm. 

205  - 40  = X V 
205  - 25|  = X,. 

{165,1797}.  Mr.  Johnson 
will  have  either  165  acres 
left  or  1797  acres  left. 
300-5  X,  rate  of  discount. 

y,  amount  of  discount. 
y/35.95  x/100  A 


y = 35.95  - 28.76. 
{(20,7.19)).  20/. 

300- B X,  lowest  temperature 
recorded  in  Canada 
that  year. 

X - "81.4  = 191.6,  or 
"81.4  + 194.8  = X. 

{113.4}.  113.4  degrees 

300-7  X.  number  of  hours  A1 
worked. 

x + 6|<12ax>0. 

{x  I 0 < X < 5|).  A1 
worked  between  0 and  by  hr. 
300-B  X,  amount  spent  for  lights. 
y,  amount  spent  for  wall 
switches. 

3,  amount  spent  in  all. 
1/10.95  'v  2/x  A 2/1.15  -v 
8/y  A X + y + 6.95  = z. 
{(21.90,4.60,33.45)]. 

.$33. 45 

300-9  X.  number  of  degrees  the 
temperature  rises  in  3 
hours. 

y,  average  rise  per  hour 
in  degrees. 

27.9  - "15  = X /\  x!2>  y 1'^- 
{(42.9,14.3)).  14.3  degrees 
300-\0  X,  population  of  Morton 
City. 

y,  population  of  Hunts- 
ville. 

z,  population  of  Warner. 

9/1  ^ x/y  A 2/1  z/y  A 
X + 0 = 278762. 
{(228078,25342,50684)). 

The  population  of  Morton 
City  is  228,078.  The  pop- 
ulation of  Huntsville  is 
25,342.  The  population -of 
Warner  is  50,684. 

300-\\  X,  number  of  five-cent 
stamps  Ray  bought, 
y,  number  of  four-cent 
stamps  Ray  bought. 
x+y<12Ax  + 6 = 10A 


y ^ip. 

Test  143 

{(4,1),  (4,2),  (4,3), 

501-\\ 

10 

(4,4),  (4,5),  (4,6), 

301 -\2 

irrational 

(4,7)}.  Ray  bought  4 

301-\Z 

1 

five-cent  stamps  and  from 

301- \\\ 

left 

1 through  7 four-cent 

301-  1 5 

"8 

stamps. 

301-  16 

well-defined 

X,  length  of  side  BA. 

301-  17 

density 

X + 7|  + 10  = 251  A 

301- \8 

8.90 

X < 71  + 10. 

301-  19 

second 

{x  1 8 ^ X < 171). 

301-  20 

20 

Side  BA  is  from  8 inches 

Test  144 

in  length  to  17l  inches 

301-21 

{"ID 

in  length. 

301-  22 

{1.2} 

X,  length  of  altitude. 

301-  23 

{"ID 

y,  area  of  parallelogram. 

301- m 

{m  1 77Z  < 47} 

2.5/1  'v  11.25/x  a 

301-28 

[k  \ k < -4.7} 

11.25/1  -v  y/x. 

301-  26 

{x  1 X ^ 1. 2} 

{(4.5,50.625)}. 

50.625  sq.  ft. 

300- m 3i-/5|  ^ 12/x  V 
3|/5i-  '''  15/x. 

{187,287}.  The  rate  pairs 
are  12/18f  or  15/23f 
300-\B  X + y 1 2.5  A 
X = -.68  - "4. 

{(x.y)  I X = 1.7  Ay  ^ .8) 
300-\B  Mx  > -25.5  - "16.4),  or 
X $ "25.5  - "16.4. 

{x  I X 1 -9.1} 

300—  \7  x = 5y  Ax  + y=  ISy  a 

y - ^ = l|. 

{(.Ill  21, 1)} 

Checking  up 
T&st  142 

301-  1 F 
301-t  T 
301-  3 F 
301-)^  T 
301-B  T 
301-B  T 
301-7  F 
301-S  T 
301-B  F 
301- \0  F 


301-17  {(11,7,31)} 

301-28  Identity-element  property 
of  multiplication  ' 

301-lB  Distributive  property  * 
301-ZB  Identity-element  property^ 
of  addition 

304-Z\  Negative-multiplier  prop-r' 

M 

erty  of  "less  than"'  y 
B 

301-Zl  Definition  of  equivalent  J 
rate  pairs 
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5o;-35 


301~z% 


Test  145 
302- 1 F 

302-2  T 

302-  3 F 

302-  It  T 

302-  5 F 

302-Z  F 

302-7  T 

302~Z  T 

302-^  T 

302-  1 0 T 

Test  146 
302-  I ! 0 H 

122  Responses  for  pages  301-305 


302- \2  78 
50^-13  .0826 
302-  terminal 
302-  1 5 s-s-s 
302- \S  ir-f,  or  "7 
302-\7  well-defined 
302- \8  closure 
302-19  "rofo,  or  "tIt 

302-20  solution  set 
Test  147 

302-2\  X,  amount  it  costs  for  the 
box  seat. 

8^1  a:/.75. 

{2.50}.,  $2.50 

302-22  X,  per  cent  of  hour  used 
for  commercials. 

14/60  'v  x/lOO. 

(231).  2m 

302-23  X,  average  reading. 

y,  sum  of  the  five 
readings. 

x/1  '^y/5  Ay  =48  + 

65  + 110  + 216  + 205. 
{(128.8,644)1.  128.8  ft. 

302-2^’  X,  amount  walk  cost. 

y,  amount  Mr.  Parker  had 
to  pay. 

1.60/1  ~ x/45  A 
50/100  ~ y/x. 

{(72,36)1.  $36.00 

302-2B  X.  amount  of  line  Don  has. 
y,  amount  of  line  Oscar 
has. 


302-2S  5.7x1  -1.9.  - 

ix  \ X ^ "yl 

302-27  X - y = 2|  A 5|y  = 
{(li“l)l 

302- 28  ~8.2  - X = ~A  ax  + y = 

”5  A xy  = z. 

{("4. 2, -.8, 3. 36)1 

Lesson  160 

303- k  1 

303-8  1 

303-C  Point  V was  located  so 

that  UV  - MN.  Point  W was 
located  so  that  VW  - MN. 
Point  X was  located  so 
that  WX  = Point  ^was 
located  so  that  XY  = MN. 

* 1 

30j^-0  4 * 5 * Because  point  T 

is  to  the  right  of  point 
X,  the  coordinate  of  T is 
greater  than  the  coordi- 
nate of  X.  This  means 
that  the  absolute  differ- 
ence of  the  coordinates 
of  the  endpoints  of  ST  is 
greater  than  the  absolute 
difference  of  the  coordi- 
nates of  the  endpoints  of 
SX.  * Because  point  T is 
to  the  left  of  point  Y, 
the  coordinate  of  T is 
less  than  the  coordinate 
of  Y. 

E Yes  * .4  *4.4 

30^-  F No 


X + y < 120  A x = 

25  + 40  A y >0. 

{(x,y)  1 X = 65  A 0 < 
y <551. 

Don  has  65  yd.  of  line 
and  Oscar  has  between  0 
yd.  and  55  yd. 


304,-Q  The  segments  represented 
by  the  different  pieces 
of  chalk  may  not  be  con- 
gruent. 

Yes 

305- k 1 metre  * Yes 


I 


305-B  1 decimetre  * Yes  * 

1 decimetre 

305-0  1 centimetre  * 1 centi- 

m.etre 

305-D  1 millimetre 

305-E  A decimetre  * A centimetre 

* They  are  shorter  than 
the  metre. 

305-E  1 decametre  * 1 hectometre 

* 1 kilometre  * 10  metres 

is  the  same  as  10 ^m.  100 

metres  is  the  same  as  lO^m. 
1000  metres  is  the  same  as 
10  ^m. 

305-0  A decametre,  a hectometre, 
and  a kilometre. 

305-H  A kilometre  * A hectometre 

* A kilometre 

305- \ The  prefixes  for  the  names 
of  the  units  of  measure 
express  powers  of  ten. 

305- J .01/1 

305- Y.  10/1  * 1000/1  * .001/1 

305-1  For  the  problem  in  D3, 

you  want  to  find  how  many 
kilometres  is  the  same 
length  as  50,000  metres. 

The  rate  pair  lOOO/l  rep- 
resents the  comparison  of 
the  number  of  metres  in 
1 kilometre  with  1 kilo- 
metre. 

505-M  The  first  component  of 
lOOO/l  refers  to  a num- 
ber of  metres  and  so  does 
the  first  component  of 
50,000/a:.  The  second 
component  of  lOOO/l  refers 
to  a number  of  kilometres 


and  so  does  the  second 
component  of  50,000/a:. 

* The  number  of  kilometres 
that  is  the  same  length 
as  50, 000  metres 

305-  {50]  * The  length  of  the 
walk  is  50  kilometres. 

306- 0  .Ol/l  represents  the  com- 

parison of  the  number  of 
metres  in  1 centimetre 
with  1 centimetre.  The 
first  component  of  .01/1 
refers  to  a number  of 
metres  and  so  does  the 
first  component  of  a:/2.l. 
The  second  component  of 
.Ol/l  refers  to  a number 
of  centimetres  and  so 
does  the  second  component 
of  x/2.1.  The  number 
of  metres  in  2.1  centi- 
metres 

306-P  Yes 

306-Q  Yes 

2.1  centimetres  * The 
number  of  millimetres  in 
X metres 

306-R  The  number  of  metres  in 

306- S .001/1  'vx/y. 

306-T  {(.021,21)] 

306-  [}  21  mm. 

307-  k The  inch  * The  metre  * 

The  mile 

307-0  .394/1  represents  the 

comparison  of  the  number 
of  inches  in  1 centimetre 
with  1 centimetre. 


307-0  The  first  component  of 
.394/1  refers  to  a num- 
ber of  inches  and  so  does 
the  first  component  of 
x/76.  The  second  compo- 
nent of  .394/1  refers  to 
a number  of  centimetres 
and  so  does  the  second 
component  of  x/76.  * The 

number  of  inches  in  76 
centimetres 

307-0  {29.944]  * 29.944  in. 

307-E  1.094/1  represents  the 

comparison  of  the  number 
of  yards  in  1 metre  with 
1 metre.  * yfe/l.3  * 

1.094/1  'v  k/1.2,. 

307-E  36/1  represents  the  com- 

parison of  the  number  of  § 
inches  in  1 yard  with  1 3 

yard.  ^ 

307-0  h/k  ^ The  first  component  y 
of  36/1  refers  to  a nura-  j 
ber  of  inches  so  h should  ^ 
be  a first  component.  i' 

Since  both  the  second 
component  of  36/l  and  k 
refer  to  a number  of 
yards,  k should  be  a sec- 
ond component. 


307-\\ 

{(1.4222,51.1992)]  * 
51.1992  in. 

On  your  own 

307-  1 

Assign  1 to  K,  2 to  L, 

4 to  M,  and  5 to  N. 

Oa 

•<* 

N> 

m(JK)  = 1.  m(JL)  = 2. 

* m(IS)  = 2. 

307-3 

m(JM)  =4.  * m(jN)  = 5. 

* P is  to  the  right  of  M. 
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Therefore,  the  coordinate 
of  P is  greater  than  4 
and  m(JP)  > 4'r  * P is  to 
the  left  of  N.  Therefore, 
the  coordinate  of  P is 
less  than  5 and  ra(JP)  < 5. 

507-4  ra(MP)  = * m(JP)  = 4|. 

505-5  .001  kilometre 

505-6  1000  millimetres 

505-7  .1  centimetre 

505-8  500  metres 

505-  9 2000  kilometres 

505-10  420  decametres 

505-  11  X,  length  of  car  in  metres. 
.01/1  x/A88. 

{4.88}.  4.88  ra. 

505-12  X,  length  of  steeplechase 
in  kilometres. 

1000/1  S000/;e. 

{31.  3 km. 

505-13  X,  number  of  centimetres 
of  lace  that  Carol  bought. 

.01/1  A/  ^/x. 

{75}.  75  cm. 

505- m-  bore  of  engine  in 
inches. 

.039/1  A/  x/78. 

{3.042}.  3.042  in. 

505-15  X,  thickness  of  sheet  of 
metal  in  inches. 

.394/1  A<  x/{8  X 10“^). 
{3.152  X lO-'"}. 

3.152  X 10“^  in. 


505-16  X,  apogee  of  moon  in 
kilometres. 

.621/1  A/  282710 lx. 
{406940f|^}.  406,940  km. 

505-17  jr,  height  in  inches. 

y,  height  in  centimetres. 
12/1  A/  x/Q  A .394/1  A/  x/y. 
{(72,182—)}.  183  cm. 


Applying  mathematics 

309-\ 

(Column  1)  Radio  com- 
munications wave 

500-2 

(Column  1)  Infrared  wave 

500-3 

(Column  1)  Microwave 

500-11 

(Column  1)  X ray 

500-5 

(Column  1)  Radio  com- 
munications wave 

500-6 

(Column  1)  Infrared  wave 

309-7 

Ultraviolet  wave 

500-8 

Gamma  ray 

500-9 

X,  number  of  times  the 
microwave  is  as  long  as 
the  X ray. 
x/1  ~ 10-V10“®. 

{10’}.  10’  times 

500-10 

X,  fraction  the  length  of 
the  ultraviolet  wave  is 
of  the  length  of  the 
infrared  wave. 
x/1  A/  10“’/10“®. 

{10“^}.  The  length  of  the 
ultraviolet  wave  is  7^ 

the  length  of  the  infrared 
wave. 

500-11  X,  length  of  radio  com- 
munications wave  in  deca- 
metres. 

10/1  A/  lOV^f. 

{10}.  10  dkm. 

500-12  X,  length  of  X ray  in 
millimetres. 

.001/1  A.  10“"°/^. 

{10“^.  10“’  mm. 

500-13  X,  length  of  ultraviolet 
wave  in  metres. 

.01/1  A/  x/l0“°. 

(10“"}.  10“®  m. 

500- m.  X,  length  of  infrared 
wave  in  kilometres. 

1000/1  A/  i0“Vx. 

{10“®}.  10“®  km. 

500-15  X,  length  of  gamma  ray  in 
metres. 

.01/1  A/  x/lO""". 

{10“"^}.  10“^^  m. 

500-16  X,  length  of  radio  com- 
munications wave  in  kilo- 
metres. 

1000/1  A/  (6.5  X l0  = )/x, 

{.65}.  .65  km. 

500-17  X,  length  of  microwave  in 
hectometres. 

100/1  ~ 2.2  X 10“  Vx. 

{2.2  X 10“^}.  2.2  X lO-'' 

hm. 

500-18  X,  length  of  radio  com- 
munications wave  in  metres, 
y,  length  of  wave  in 
millimetres. 
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.01/1  A/ x/85  A .001/1  'V 
xly. 

{(.85,850)].  850mm. 

509-19  X,  length  of  ultraviolet 
I wave  in  metres. 

y,  length  of  wave  in 
centimetres. 

.001/1  A.  x/(7.5  X 10“®)  A 
.01/1  A/  x/y, 

I {(7.5  X 10“%  7.5  X 10“®)}. 

' 7.5  X 10“®  cm. 

I 509-1  (Column  2)  x,  number  of 
I ounces  the  tomato  juice 

i weighed. 

.035/1  ^ x/720.8. 

' 25.228  oz. 

i 509-2  (Column  2)  x,  number  of 
j pounds  of  cheese. 

2.1/1  A/ x/ (2.65  X 10®). 

583,000  lb. 

509-3  (Column  2)  x,  number  of 

kilolitres  of  oil  the  tank 
! holds. 

! 1000/1  A/  4100/x.  4.1  kl. 

,509-4  (Column  2)  x,  number  of 
milligrams  of  medicine 
Mr.  Campbell  takes  each 
day. 

i;  1000 /l  A/  r/.0025.  2.5  mg. 

j509-5  (Column  2)  x,  number  of 
I:  millilitres  of  glucose 

(solution  Mr.  Harvey 
prepared. 

1000/1  A/  x/2.5.  2500  ml. 

'509-6  (Column  2)  x,  weight  of 
' sample  in  grams. 

I 1000/1  A/ 500/x.  .5  g. 

^iO-7  X,  Betty's  weight  in 
kilograms. 

I 2.2/1  A/  95/x.  43.2  kg. 

!?i0-8  X,  number  of  grams  of 
I hydrogen  chloride  that 

I the  20  litres  of  solution 

j contained. 

' 79/1  A/  x/20.  1580.  g. 


510-9  X,  number  of  pounds  of 
squash  that  Mrs. 

Wilmington  bought. 

2.2/1  A/ x/3. 5.  7.7  1b. 

5/0-10  X,  weight  of  candy  bar 
in  grams. 

.035/1  ~2/x.  57.1  g. 

5/0-1 1 X,  number  of  calories  in 
1 kilogram  of  butter. 
y,  number  of  kilograms 
that  is  the  same  weight 
as  100  g. 

1000/1  A/  lOO/y  A 
716/y  A/  x/1. 

7160  calories 

5/0-12  X,  number  of  pounds  that 
is  the  same  weight  as 
20  kg. 

y,  number  of  pounds  of 
excess  baggage  Miss  Klein 
has. 

2.2/1  A/  x/20  A 51  - X = y. 
7 lb. 

5/0-13  X,  number  of  quarts  of 
oil  Mr.  Heath  needs  to 
fill  the  crankcase. 
y,  amount  the  oil  will 
cost. 

.88/1  A-  x/5.5  A 
.45/1  'v  y/x.  ^2.68. 

This  answer  assumes  that 
Mr.  Heath  can  buy  oil  by 
the  hundredth  of  a quart. 
5/0-14  X,  number  of  quarts  of 

gasoline  Mr.  Green  bought, 
y,  number  of  gallons  of 
gasoline  Mr.  Green  bought. 
.88/1  A/  x/45  A 
4/1  ~ x/y.  9.9  gal. 

5/0-15  X,  number  of  grams  of 
silver  that  the  chemist 
dissolved  in  acid, 
y,  number  of  kilograms 
of  silver  that  the 
chemist  dissolved  in 
acid. 


1000/1  A.  750/x  A 

1000/1  A/  x/y. 

7.5  X 10“^  kg. 

5/0-16  X,  number  of  quarts  of 
gasoline  the  tank  holds, 
y,  number  of  liters  of 
gasoline  the  tank  holds. 

4/1  A.  x/15.9  A 
.88/1  A.  x/y.  72.3  1. 

Lesson  I6I 

5/0- A 2 inches, 

5/0-B  8 * f inch 

5/0-C  Yes  * Yes  * Yes 

5/0-D  3 in.  3 in. 

5/0-E  3 in. 

5//-F  Two  * Six 

5//-G  \ in.  * 3i  in.  * 3|  in. 

5//-H  Four  * Twelve 

5//-1  3i  in.  * 3^  in. 

5//-J  A physical  measure  of  ^ 

2^  in.  indicates  that  ^ ^ 

inch  was  used  as  a unit 

of  length.  A physical 

measure  of  34-  in.  indi-  i 

J 

cates  that  4-  inch  was  used  a 

J 

as  a unit  of  length. 

5//-K  tV  ft.  * 1 cm.  * 4-  yd. 

5//-L  A unit  of  length  of  1 yd. 

was  used  to  obtain  a 
physical  measure  of  14 
yd.  and  a unit  of  y yd. 
was  used  to  obtain  a 
physical  measure  of  14y 

yd- 

5//-M  .1  mm.  * .001  km.  * .01 

mi. 

5//— N A different  unit  of 

length  was  used  to  obtain 
each  physical  measure. 

45  m.  indicates  that  1 m. 
v;-as  used  as  the  unit  of 
length.  45.0  m.  indi- 
cates that  .1  m.  was 
used  as  the  unit  of  length. 
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SJ2-0 

4 ft. 

of  the  physical  measure 

3n-7 

31 2-? 

Yes  * Yes  * Yes 

of  5|-  ft.  to  57. 

Pipes  D and  E * 4y  ft. 

31 3-D 

5.75  and  5.85  * 

3U-B 

312-?. 

Pipe  G * Pipes  B and  C 

lx  1 5.75  ^ X 1 5.85} 

?12-$ 

Pipe  P- 

31 3-? 

lx  1 7150  1 X ^ 7250} 

312-1 

4y  ft.  is  8 unit  lengths. 

5i5-Q 

lx  1 25.35  = X 1 25.45}. 

3U-D 

47  ft.  is  9 unit  lengths. 

U = D. 

We  use  47  ft. , rather 

313-? 

The  tolerance  is  used  to 

than  47  ft. , because  47 

find  the  limits  of  the 

3n-\0 

ft.  is  an  even  number  of 

interval.  The  lower 

unit  lengths. 

limit  is  found  by  sub- 

312-\i 

4-1  ft.  * 4f  ft.  is  18,  or 

tracting  the  tolerance 

3U-\\ 

an  even  number  of,  unit 

from  25.4.  The  upper 

lengths.  47  ft.  is  17, 

limit  is  found  by  adding 

3H-\1 

or  an  odd  number  of,  unit 

the  tolerance  to  25.4.  *■ 

lengths. 

The  greatest  possible 

3n-\z 

312-y 

No  * No 

error  is  used  to  find  the 

312- k 

The  set  of  numbers  that 

limits  of  the  interval 

contains  two  given  num- 

determined by  the  physi- 

3n-\\\ 

bers  and  all  the  numbers 

cal  measure  of  25.4.  To 

between  the  two  given 

find  the  lower  limit,  the 

numbers  is  a closed  in- 

greatest possible  error 

3U-\E 

terval.  If  the  numbers 

is  subtracted  from  25.4. 

are  members  of  D,  then 

To'  find  the  upper  limit. 

the  set  is  a closed  in- 

the greatest  possible 

3U-\D 

terval  in  D.  , The  two 

error  is  added  to  25.4. 

given  numbers  are  the 

31 3-D 

The  unit  of  length  used 

limits  of  the  interval. 

to  obtain  25. 4 is  .1. 

3U-\7 

* 4-7  and  57 

One  half  of  .1  is  . 05. 

313-^ 

7 

3n-l 

lx  1 9.345  5 X 1 9.355} 

313-C 

Yes 

On  your 

own 

3U- 18 

31 3-D 

1 ft.  ft. 

3n-\ 

TT  in-  * iV  * 8^  and  8^ 

31 3- E 

.1  in.  * .05  in. 

* (*  1 J I S SfJ 

3U- 19 

31 3-? 

. 01  mm.  * . 005  mm. 

3H-1 

.01  cm.*  .005  * .035  and 

31 3- Q 

.001  m.  * .0005  m. 

. 045  * {x  1 . 035  = X f 

3U- 20 

313-ti 

T yd.  * IT  yd. 

.045} 

313- \ 

1 km.  * .5  km. 

3U-Z 

10  ft.  * 5 * 595  and  605 

313-^ 

Multiply  the  greatest 

* {x  1 595  ^ X ^ 605} 

m-2i 

possible  error  by  2. 

3U-^^ 

.1  mi.  * .05  * 13.55  and 

SU-22 

313-K 

1 ft.  * 1000  ft.  * 1 ft. 

13.65  * 

3U-2Z 

313-1 

2600  ft.  * 2600  ft.  ±5 

{x  1 13.55  ^ X ^ 13.65} 

3H-2^ 

2600  ft.  ±50 

3n-S 

i yd.  * i * 18|  and  18| 

3U-28 

31 3-^ 

10  yd.  * 100  mi.  * 10  mi. 

{x  1 18|  ^ X ^ 18|} 

3U-26 

313-W 

Yes  * Yes  * Add  the 

3U-S 

1 km.  * .5  * 48.5  and. 

3U-27 

greatest  possible  error 

49.5  * 

3U-28 

lx  1 48.5  = X ^ 49.5} 

3U-29 
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i in.  * tV  * 54-^  and  54-j^ 

* {x  1 54^  1x1  54i^l 

100  yd.  * 50  1850  arid 

1950  * {x  1 1850  1 x1 
1950] 

ft.  * ^ * 15^  and 
15^  * 

{x  I 15if  = ^ = 15^) 

.0001  cm.  * .00005  * 
.00395  and  .00405  * 

{x  I .00395  1 x 1 .00405} 
10  ra.  * 5 * 315  and  325 

* {x  I 315  1 X 1 325} 

7 in.  * ^ * 15^  and  I67 

* (x  I 15i  1 X 1 16i} 

.1  km.  * .05  * 162.85  and 
162.95  * 

{x  I 162.85  1 x 1 162.95} 

1 ft.  * .5,  * 3409.5  and 
3410.5  * 

(x  I 3409.5  1 x 1 3410.5] 
1000  mi.  * 500  * 249,500 
and  250,500  * 

{x  1 249500  1 x 1 250500} 

T in.  * 77  * 999ff-  and 
lOOOyi  * 

lx  I 999f|  1x1  lOOOy^} 

.1  mm.  * .05  * 3.95  and 
4.  05  * 

{x  I 3.95  1 x 1 4.05} 

T yd.  * i * 59i  and  60^ 

* (x  1 59i  1 X 1 60i} 

.1  mm.  * .05  * .25  and 
.35  * {x  1 .25  1 X 1 .35} 
.01  cm.  * .005  15.995 

and  16.005  * 

lx  1 15.995  1 x 1 16.005} 
{x  1 14.75  1 x 1 14.85} 

(w  I 36i  1 w 1 371} 
la  I 620.5  1 a 1 621.5} 
lx  I IO7I,  lx  llO-pf^} 
lx  1 9.045  1 X 1 9.055} 

U I I 1^  If} 

Im  I 5.95  1 m 1 6.05} 

{x  I 33|  1 X 1 33|} 

(r,  I I 3 < ^ < 15  1 
I ^ I 2 0 0 0 “ ^ " 2 0 0 0 ^ 01* 


Lesson 

sn-k 

sn-z 


sn-z 


sn-E 


3U-? 


^315-Z 

315-H 

55^5-1 

i315-J 

I315-K 

\315-\. 

\3i5-k 

i5i5-B 


\316-Z 


{n  1 .0065  ^ n 5 .0075] 


162 


-q-  m.  is  less  than  y m. 

* The  greatest  possible 

error  of  Gy  ra.  is  less  5^5-0 

than  the  greatest  pos-  575--E 

sible  error  of  5y  m. 

The  greatest  possible  315-? 

error  of  1. 005  cm.  is 

.0005  cm.  The  greatest 

possible  error  of  6.04  315-Z 

cm.  is  .005  cm.  .0005  cm. 

is  less  than  .005  cm.  5/5-H 

135  yd.  * The  greatest  315-\ 

possible  error  of  135  yd. 

is  y yd.  The  greatest  316-Y, 

possible  error  of  6.2  mi. 

is  .05  mi.  y yd.  is  less 

than  .05  mi.  316-\. 

Yes.  Each  has  a greatest 

possible  error  of  yy  ft. 

* No.  They  both  have  the 
same  greatest  possible 
error. 

(Column  1)  Gygyd.  316-W 

(Column  1)  10.80  km.  316-H 

(Column  1)  6y  rd. 

(Column  1)  8y  in. 

.01  mm. 

6 ft. 

.1  mi.  .05  mi. 

.05/2.5  'v  r/1.  * D * The 

first  component  of 
.05/2.5  refers  to  the  316-0 

greatest  possible  error 
of  2.5  mi.  and  the  sec- 
ond component  refers  to 
the  length  of  2.5  mi.  * 

Yes 

Condition  J can  be  ob- 
tained from  condition  I 
by  using  the  definition 
of  equivalent  rate  pairs. 


* Condition  K can  be 
obtained  from  condition 
J by  using  the  wdll- 
defined  property  of  mul- 
tiplication and  the  mul- 
tiplicative inverse  of 
2.5. 

. 02  * Yes 

.005  cm.  *■  .05  cm.  * 

2.25  cm. 

Yes  * By  using  the  def- 
inition of  equivalent 
rate  pairs 

(Column  2)  .005  and  2.25 

* Yes  * Yes 

(Column  2)  .05/35.0  -v  x/1. 
(Column  2)  .001 
(Column  _2)_^35. 0 cm. 

.5  mi.  * .5  mi.  * They 
have  the  same  greatest 
possible  error. 

.5/20  'V  x/1.  20x  = .5. 

X = .025.  The  relative 
error  of  20  mi.  is  .025. 

* .5/50  ~ x/1.  50;c  = .5. 

X = .01.  The  relative 
error  of  50  mi.  is  .01. 

50  mi.  * 50  mi. 

4y  in.  is  more  precise. 

* V4t  - x/1.  4ix  = i. 

X = jl.  The  relative 
error  of  4y  in.  is  fy. 
y/4y  x/1.  4^  = y. 

X = The  relative 
error  of  4y  in.  is  yy. 

* 4y  in.  is  more  accurate. 
Both  lengths  have  the 
same  precision.  * 
.005/2.08  /v  x/1. 

2.08X  = .005.  X = 

The  relative  error  of 
2.08  km.  is  about  .0024. 
.005/6.45  'V  x/1. 

6.45x  = .005.  ic  = yfy-. 
The  relative  error  of 
6. 45  km.  is  about  . 0008,. 


316-q  6 


* 6.45  km. is  more  accu- 
rate. 

316-?  .0002  mm,  is  more  precise. 

* .00005/.  0002  'V  x/1. 

.0002x  = .00005. 

X = ; The  relative 
error  of  .0002  mm.  is  .25. 
.5/65  x/1.  65x  = .5. 

X = 1^.  The  relative 
error  of  65  mm.  is  about 
.008.  * 65  mm.  is  more 
accurate. 

y yd.  is  more  precise. 

*■  y/16  x/1.  16x  = y. 

X = 77.  The  relative 
error  of  16  yd.  is  ^y. 

y/Sj  6ix  = y. 

j_ 

x . The  relative 
6t 

error  of  6y  yd.  is  * 
16  yd.  is  more  accurate. 

1 ft. 

.01  ft.  * 5 
.0001  cm.  * 62 
Only  the  digits  6 and  2 
are  needed  to  express  62 
ten-thousandths  of  a 
centimetre.  * 2 
.0001  cm.  * The  three 
digits  1,  4,  and  5 are 
necessary  to  express  the 
145  unit  lengths  in 
.0145  cm. 

. 001  in.  * The  digit  2 
•and  the  digit  0 that 
follows  the  digit  2 are 
significant. 

Two  * Both  the  digits  2 
and  0 are  necessary  to 
express  the  number  of 
unit  lengths  in  .20  in. 

.01  mi.  * 2 

The  symbol  ±5  means  that 
the  greatest  possible 
error  is  5.  Since  the 
greatest  possible  error 
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316 -k 
316-0 
316- Z 
316-0 


316-L 


31 6-? 


316-0 


316-H 
316-  \ 


316-^ 


317-Yi 

317-1 

317-W 


317-\{ 
317- Q 
317 -? 
317- k 
317-^ 


31 7- C 
317-\> 


31 7- E 
31 7- E 


31 7- Q 


is  y the  unit  of  length, 
the  unit  of  length  is 
10  mi.  * 750 
Only  the  three  digits  7, 

5,  and  0 are  necessary  to 
express  750  10-mile  units 
of  length. 

.002  * .100 

20  ft.  is  more  accurate. 

* Yes 

The  relative  error  of 
.0062  cm.  is  .008.  The 
relative  error  of  .0145  is 
is  .003. 

.0145  cm.  * .0145 

.0067  * .0007 

7500  mi.  i5  * 7500  ±5 

10.000  mi.  * 9287 

Only  the  digits  9,  2,  8, 
and  7 express  the  number 
of  10,000-mile  units  in 

92.870.000  mi. 

Yes  * Yes 

Yes.  Because  the  unit  of 
measure  is  1000  miles, 
you  need  5 digits  to 
express  the  number  of 
units  in  92,870,000  mi. 
Therefore,  you  should  use 
five  digits  to  express 
the  number  from  1 to  10 
in  the  scientific  nota- 
tion for  92,870,000  +500. 
.0000001  cm. 

The  digits  1 and  4 and  the 
digit  0 to  the  right  of 
the  digit  4. 

Yes  * The  notation  1.40  x 
10“®  indicates  three  sig- 
nificant digits  and  the 
notation  1.4  x 10'®  in- 
dicates only  two  signifi- 
cant digits.  The  numeral 
.0000140  has  3 signifi- 
cant digits. 


On  your  own 

517-1  The  relative  error  of  8y 
in.  is  yy.  The  relative 
error  of  19  in.  is  yy.  * 
8y  in.  is  more  precise. 

* 19  in.  is  more  accurate. 

317-2  The  relative  error  of 

6 ft.  is  yy.  The  rela- 
tive error  of  5 in.  is 
jy.  * 5 in.  is  more 
precise.  * 6 ft.  is  more 
accurate. 

517-3  The  relative  error  of 

3y  yd.  is  jy.  The  rela- 
tive error  of  ly  yd.  is 
y.  * 3y  yd.  is  more 
precise.  * 3y  yd.  is 
more  accurate. 

517-4  The  relative  error  of 
10.2  m.  is  .005.  The 
relative  error  of  5.45  m. 
is  .001.  * 5.45  m.  is 

more  precise  and  more 
accurate. 

517-5  The  relative  error  of 
lOl  ft.  is  yh.  The 
relative  error  of  12y 
ft.  is  yb.  * 12^  ft.  is 
more  precise  and  more 
accurate. 

517-6  The  relative  error  of 
.025  cm.  is  .020.  The 
relative  error  of  .25 
cm.  is  .020.  * .025  cm. 

is  more  precise.  * .025 
cm.  and  .25  cm.  have  the 
same  accuracy. 

317-7  The  relative  error  of 
0008  mm.  is  .062.  The 
relative  error  of  .032 
mm.  is  .016.  * .0008  mm. 

is  more  precise.  * .032 
mm.  is  more  accurate. 

517-8  The  relative  error  of 
yd.  is  yly.  The 
relative  error  of  35  in. 


517-9 


517-10 


515-1 1 

515-12 

515-13 

515-14 

515-15 

515-16 

515-17 

515-18 


is  7^.  * 43V  yd.  and  35  | 

in.  have  the  same  preci- 
sion. * 4^  yd.  is  more  | 
accurate.  I 

The  relative  error  of  1.65 
km.  is  .003.  The  relative 
error  of  .80  km.  is  .006. 
*1.65  km.  and  .80  km. 
have  the  same  precision. 

* 1.65  km.  is  more  accu-  ! 

rate.  . 

The  relative  error  of  500  > 
mi.  is  .001.  The  relative 
error  of  5000  mi.  15  is  ' 
.001.  * 500  mi.  is  more 

precise  than  5000  mi.  15. 

* 500  mi.  and  5000  mi.  15 
have  the  same  accuracy. 
.001  cm.  * All  the  digits 
in  14.030  are  significant. 

* 1.4030  X 10^  cm. 

1 yd.  * All  the  digits 
in  160  are  significant. 
*1.60  X 10^  yd. 

.00001  mm.  * The  last  two 
digits  in  .00050  are 
significant.  * 

5. 0 X 10"'*  mm. 

.01  km.  * The  digit  2 is 
the  only  significant 
digit  in  .02.  * 

2 X 10"^  km. 

1000  mi.  * The  first  five 
digits  in  38,000,000  are 
significant.  * 

3.8000  X 10"  mi. 

.1  ft.  * All  the  digits 
are  significant  in  300.0. 

* 3.000  X 10^  ft. 

.01  cm.  * The  digit  6 is 
the  only  significant 
digit  in  .06.  * 

6 X 10"“’'  cm. 

10  km.  * The  first  five 
digits  in  350,000  are 
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318-l\\ 


318- \S  6.5  litres 
5^5-17  5500  milligrams 

318- \B  800  litres 
318- IB  .15  kilograms 
318-20  72,000,000  millilitres 

or  7.2  X 10’  millilitres 
318-2\  .0056  kilograms 

Lesson  163 

318-k  The  greatest  possible 
error  of  3 kilometres 
is  .5  kilometre.  The 
greatest  possible  error 
of  7.1  kilometres  is 
.05  kilometre.  The', 
greatest  possible  error 
of  2.8  kilometres  is 
.05  kilometres. 

575-8  Yes  * 7.1  kilometres 
*2.8  kilometres 


318-0  The  lesser  limit  of  in- 
terval A is  2.5.  The 
lesser  limit  of  inter- 
val B is  7.05.  The 
lesser  limit  of  inter- 
val C is  2.75.  * 12.30 
* Since  12.30  is  the 
sum  of  the  lesser  limits, 
the  sum  of  the  mathe- 
matical measures  is  at 
least  as  great  as  12.30  km. 

318- 0  The  greater  limit  of  in- 

terval A is  3.5.  The 
greater  limit  of  interval 
B is  7.15.  The  greater 
limit  of  interval  C is 

2.85.  *13.50*  Since 
13.50  is  the  sum  of  the 
greater  limits,  the  sum 
of  the  mathematical  meas- 
ures is  not  greater  than 
13.50  km. 

575-E  From  exercises  C and  D, 

you  know  that  w is  greater 
than  or  equal  to  12.30  and 
that  w is  less  than  or 
equal  to  13.50.  This 
condition  is  expressed  by 
the  sentence  12.30  = w ^ 
13.50.  * Yes  * By  the 

bar  above  the  picture  of 
the  number  line 

31 9-  f 3 km.,  7.1  km.,  and  2.8 

km.  * Yes  * The  greatest 
possible  error  of  12.9  is 
.05.  The  lesser  limit  of 
the  interval  determined 
by  12.9  is  12.9  - .05,  or 

12.85.  The  greater  limit 
of  the  interval  is  12.9  + 
.05,  or  12.95.  The  in- 
terval determined  by  a 
recorded  measure  is  a 
closed  interval. 

319-0  3 km.  has  a greatest  pos- 

sible error  that  is 
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greater  than  the  greatest 
possible  error  of  either 
7.1  km.  or  2.8  km.  * Yes 


!» 


s 

i: 

t: 


5/9-H  13  km. 

319- \ {w  1 12.5  t 13.5} 

319-J  The  graph  indicated  by 

the  horizontal  bar  above 
the  picture  of  the  number 
line.  * The  graph  indi- 
cated by  the  horizontal 
bar  below  the  picture  of 
the  number  line 

319- K  The  difference  of  11.32 

and  7.8  is  3.52.  The 
least  precise  of  11.32 
yd.  and  7.8  yd.  is  7.8 
yd.  Therefore,  you  round 
3.52  to  3.5.  A good 
approximation  of  the  dif- 
ference of  11.32  yd.  and 
7.8  yd.  is  3.5  yd. 

320- L  Yes  * The  perimeter  of  a 

polygon  is  equal  to  the 
sum  of  the  lengths  of  the 
sides. 

320-H  Yes 

3S0-H  15^  ft.  * The  greatest 

possible  error  of  15^  is 
greater  than  the  greatest 
possible  error  of  20j^. 

320-0  15^  ft.  is  expressed  in 

if-foot  units.  Since  15^ 

ft.  is  the  least  precise 
measure,  the  sum  should 
be  rounded  to  the  nearer 
foot. 

320-P  Tl-j^  is  greater  than  71-| 

and  less  than  71^. 

320-q  71|.  71  is  nearer  71^ 

than  71-|. 

320- K Yes 

320-0  3.25  and  2.5  * Yes 

320-0  The  greatest  possible 

error  of  3.25  is  . 005. 

The  lesser  limit  of  the 
interval  determined  by 
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3.25  is  3.25  - .005,  or 
3.245.  The  greater  limit 
is  3.25  + .005  or  3.255. 
Since  a physical  measure 
determines  a closed  in- 
terval, 3.25  determines 
the  interval  [h  \ 3.245  ^ 
h t 3.255).  * Yes 

320-0  Because  the  mathematical 
measure  of  the  length  is 
greater  than  or  equal  to 
3.245  ft.  and  the  mathe- 
matical measure  of  the 
width  is  greater  than  or 
equal  to  2. 45  * Yes 

320-E  Because  the  mathematical 
measure  of  the  length  is 
less  than  or  equal  to 
3.255  ft.  and  the  mathe- 
matical measure  of  the 
width  is  less  than  or 
equal  to  2.55  ft.  * Yes 

320-P  If  77!  is  a variable  for 
the  area  of  the  piece  of 
■ wood,  then  you  know  that 
77!  is  greater  than  or  equal 
to  7.95025  and  less  than 
or  equal  to  8.30025. 

This  condition  is  ex- 
pressed by  the  sentence 
7.95025  = m t 8.30025. 

320- 0  Yes  * The  graph  of 

{m  I 7.95025  ^ 77! 

8.30025}  contains  the 
dots  for  point  7.95025, 
point  8.30025,  and  all 
points  between  point 
7.95025  and  point 
8.30025. 

321- 0  Yes  * Yes  * A recorded 

measure  determines  a 
closed  interval.  The 
greatest  possible  error 
of  8.125  is  .0005. 
Therefore,  the  limits  of 
the  closed  interval  de- 


termined  by  8.125  are 

8.125  - .0005  and 

8.125  + .0005.  Standard 

names  for  these  limits 

are  8.1245  and  8.1255. 

321- \ 

The  numeral  2.5  has  fewer 
significant  digits  than 
the  numeral  3.25. 

321-^ 

Yes  * 8.1 

321 -K 

{tT!  I 8.05  1 77!  ^ 8.15} 

321-1 

The  area  of  the  piece  of 
wood  is  more  likely  to  be 
a member  of  the  interval 
determined  by  8.1  sq.  ft. 
than  the  interval  deter- 
mined by  8.125  sq.  ft. 

321 

5.23  X lO^’ 

321 -H 

9 X 10" 

On  your 

own 

321 -\ 

.08  in. 

CM 

1 

124  mi. 

c* 

1 

CO 

299  cm. 

321 -H 

18600  km.  ±50,  or 

1.86  x 10^  km. 

321-5 

45.8 

321-0 

2.5  X 10® 

321-1 

.1 

GO 

»-.( 

04 

*5 

16 

322-0 

X,  thickness  of  158  leaves 

of  the  book. 

(6.7  X 10"®)/!  ~ ;c/158. 
{1.0586}.  1.1  cm.  Notice 

that  the  rules  of  approxi- 
mation were  not  used  to 

obtain  the  solution  set. 
The  rules  were  used,  how- 
ever, to  obtain  the 

answer. 

322-\0 

X,  total  precipitation  in 
Chatham  for  the  three 
days. 

X ^ .07  + 1.3  + .52. 

{1.89}.  1.9  in. 

322-  1 1 

X,  difference  of  the 
elevations  of 

Mount  Clemenceau  and 
Mount  Robson. 


a:  = 15,300  - 12,000. 

{x  1 0 < X < 7^}. 

324-\6 

X,  number  cf  reds  cf 

{3,300}.  3,300  ft. 

Between  0 and  8 peunds 

fencing  Mr.  Hall  needs 

or  3.3  X 10=*  ft. 

323-^4 

X,  number  cf  times  the 

tc  enclcse  the  field. 

322-\2 

X,  average  measure. 

area  cf  Ontaric  is  as 

X = 300.6  + 285.2  + 

2.98/25  'v  x/1. 

large  as  the  area  cf 

300.6  + 285.2. 

{.1192).  .119  ram. 

Saskatchewan. 

{1171.6}.  1171.6  reds 

Keeping 

skilful 

(5.95  X 10=)/(2.52  x.  lO®) 

324- \\4 

X,  area  cf  scarf  in  square 

322-1 

.1  cm.  * .05  cm. 

x/l. 

inches. 

322-2 

.1  ft.  * .05  ft. 

{2.36li}.  2.36  times 

32/1  ^ 2x/16.5. 

322-3 

1 in.  * .5  in. 

323-S 

X,  number  cf  yards  cf 

{264}.  260  sq.  in.  i5 

322- H 

mi.  * j mi. 

material  Mrs.  Perry  bcught. 

324-\S 

X,  length  cf  third  side 

> 

on 

1 mm.  *-  .5  mm. 

= (IIt)- 

cf  patic  in  feet. 

'322-e 

77  in-  * jV  in- 

111  yd. 

97|  = 30i  + 30l  + X. 

\ 322-7 

10  ft.  * 5 ft. 

323-6 

X,  number  cf  feet  cf  lum- 

{371}. 37f  ft. 

322-3 

100  yd.  * 50  yd. 

ber  Dan  used  tc  build  tlie 

52^-16 

X,  area  of  windew  in 

322-9 

IT 

shelf. 

square  inches. 

1 

o 

1 0 0 

9i  - X = 2i.  {7^}.  7|  ft. 

96/1  x/ 96.  {9216}. 

1 322- 11 

.02 

323-7 

X,  number  cf  inches  cf 

9200  sq.  in.  150 

\322-  12 

To" 

rain  that  Saskatcen  had 

32 4-\7 

X,  area  cf  table  tep  in 

1322-  13 

.01 

cn  Sunday  and  Mcnday. 

square  inches. 

t322-  1 

.02 

.37  + .8  > X A X ^ 0. 

24/l^x/20.5.  {492}. 

\322- IS 

.007 

{x  I 0 i X < 1.17}.  Frcra 

490  sq.  in.  15 

322-  16 

.004 

0 tc  1.2  in. 

Checking  up 

322-  17 

{x  1 16.05  ^ X 1 16.15} 

324-6 

X,  part  cf  his  farm  that 

Test  148 

322-  18 

{y  1 2^<y  <2\i} 

Mr.  Hawkins  planted  in 

324- \ 

.036  m. 

322-19 

{a  1 ^ a ^ } 

cern.  x/l  /V  45/225. 

324-2 

15,000  m. 

322-20 

{6  1 .00055  ^ b 1 .00065} 

{j}.  .20 

324-3 

4.17  m. 

1322-21 

[m  1 .0045  tmt  .0055} 

324-0 

X,  number  cf  miles  Mr. 

324-^ 

2080  m. 

\322-  22 

{y  1 151.5  1 y 1 152.5} 

Mills  dreve  cn  Saturday. 

324-5 

.5012  m. 

lApplying  mathematics 

680.2  - X > 375  A X ^ 0. 

324-6 

.000099  m. 

323- \ 

X,  weight  cf  hydrcgen  in 

{x  1 0 1 X < 305.2}. 

324-1 

19.7  in. 

grams. 

Frcm  0 tc  305  mi. 

324-6 

118.1  in. 

36.95  - 36.83  = x. 

324- 1 0 

X,  area  cf  piece  cf  slate 

324-0 

1.7  in. 

{.12}.  .12  g. 

in  square  metres. 

324- \0 

I ft.  * i ft.  * 

323-2 

X,  number  cf  inches  cf 

1.24/1  A/ x/.®.  {.7688}. 

{x  1 4^  = X = 47} 

precipitaticn  Kentcn  City 

.77  square  metres 

324-  1 1 

1 mm.  * 7 mm.  * 

had  during  January  and 

324- 1 1 

X,  perimeter  cf  windew 

{x  1 68|  1 X 1 69|} 

February. 

in  feet. 

324- \ 2 

.1  mi.  * . 05  mi.  * 

X = 2.16  + 1.9.  {4.06}. 

X = 87  + 4^  + 8y  + 47. 

{x  1 18.85  ^ X ^ 18.95} 

4.1  in.  Nctice  that  the 

{267}.  267  ft. 

324- 1 3 

.01  km.  * .005  km.  * 

rules  cf  apprcximaticn 

5^-12 

X,  area  cf  piece  cf  alu- 

{x 1 32.505  ^ X 1 32.515} 

were  net  used  tc  cbtain 

minum  in  square  centi- 

324- 

77  in.  * jh  in.  * 

the  scluticn  set. 

metres. 

{x  \ blitxi  5|^} 

i323-3 

X,  number  cf  peunds  Alice 

40.2/1  /v  x/30.6. 

324-15 

.001  m.  * .0005  m.  * 

gained. 

{1230.12}. 

{x  1 2.0475  = X 1 2.0485} 

i 

1 

103i  + X < 111  A X > 0. 

1230  sq.  cm.  +5 
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Test  149 
3U-\S  .062 

5^-17  .016 
5^-18  .020 
32^- \9  .017 

5^^- 20  .004 

32^-21  .083 

32^-22  2 X 10-^  cm. 


325-F 
325- (a 


325-  H 

326-  I 


6/12  * Yes 

The  comparison  of  m(SB) 
with  ra(DE)  * The  compari- 
son of  m(AC)  with  m(DF) 

* Yes 
Yes 

Corresponding  angles  are 
ZM  and  ZR,  ZP  and  ZS,  and 


327- C 


327-D 


the  corresponding  angles 
are  congruent,  then  the 
two  triangles  are  similar. 
The  measures  of  correspond- 
ing sides  of  similar  tri- 
angles are  proportional. 
For  any  two  triangles,  if 
the  measures  of  the  cor- 


Lesson  164 
325- k 


325-% 


325-0 
325- D 


325-1 


7.09  X 10°  in. 

ZQ  and  ZT.  Corresponding 

responding  sides  are  pro- 

4.00000 X lO'""  m. 

sides  are  MP  and  RS,  PQ 

portional,  then  the  two 

8.0  X 10^  ft. 

and  ST,  and  MQ  and 

triangles  are  similar. 

5.0000  X 10°  mi. 

326-3 

Two  angles  that  have  the 

327-1 

The  corresponding  angles 

1.000063  X 10^  km. 

same  measure  are  congru- 

are ZU  and  ZQ,  ZS  and  ZR, 

265  in. 

ent.  ZM°  = ZRO.  Zpo  = 

and  ZT  and  ZP.  The  cor- 

4, or  4 X 10° 

ZSO.  ZQO  = ZTO. 

responding  sides  are  US 

1.55  X 10° 

326- Y. 

2. 3/2. 3 represents  the 

and  QR,  ST  and  RP,  and 

3|  ft. 

comparison  of  m(MP)  with 

UT  and  QP. 

m(RS).  1.8/1. 8 represents 

327-? 

The  sum  of  the  measures  oi 

164 

the  comparison  of  m(PQ) 

the  angles  of  a triangle 

A triangle  with  no  two 

with  m(ST).  2. 0/2.0  rep- 

is 180.  Therefore,  in 

of  its  sides  congruent  is 

resents  the  comparison  of 

AUST,  ZSO  + 30  + 80  = 180, 

a scalene  triangle.  No 

m(MQ)  with  m(RT).  * Yes. 

and  ZSO  = 70.  * In  AQRP, 

two  sides  of  AABC  are 

2. 3/2. 3,  1.8/1. 8,  and 

Zro  + 30  + 80  = 180,  and 

congruent.  No  two  sides 

2. 0/2.0  are  members  of  the 

Zro  = 70.  * Yes.  Angles 

of  ADEF  are  congruent. 

same  proportional  rela- 

that have  the  same  meas- 

The corresponding  sides 

tion.  * Yes.  Since  there 

ure  are  congruent. 

are  AB  and  DE,  BC  and  EF, 

is  a similarity  correspond- 

327-Q 

The  corresponding  angles 

and  AC  and  DF.  The  cor- 

ence between  the  vertices 

of  AUST  and  AQRP  are  con- 

responding angles  are  ZA 

of  AMPQ  and  ARST,  AMPQ  'v 

gruent.  For  any  two  tri- 

and ZD,  ZB  and  ZE,  and 

ARST. 

angles,  if  the  correspond- 

ZC and  ZF. 

326-1 

The  corresponding  angles 

ing  angles  are  congruent, 

Yes 

and  the  corresponding  sides 

then  the  two  triangles 

No.  AB  is  not  congruent 

of  AMPQ  and  ARST  are  con- 

are similar. 

to  DE,  BC  is  not  congru- 

gruent. 

328- H 

Yes 

ent  to  EF,  and  AC  is  not 

326-H 

Yes 

328-1 

6/7.5  * DE  corresponds  to 

congruent  to  DF.  * No. 

326-H 

Corresponding  angles  of 

AB  and  EF  corresponds  to 

If  AABC  - ADEF,  then 

two  similar  triangles  are 

BC.  * 4/5 

ABC^-^  DEF  must  be  a con- 

congruent. * The  measures 

328- J 

6 X 5 = 4 X 7.5. 

gruence  correspondence. 

of  corresponding  sides  of 

328- Y 

7.5/9  * EF  corresponds  to 

However,  you  know  that 

similar  triangles  are 

BC  and  DF  corresponds  to 

ABC  f-)  DEF  is  not  a con- 

proportional. 

AC.  * 5/6 

gruence  correspondence 

327- k 

ZG  and  ZJ,  ZH  and  ZK,  and 

328-1 

Yes.  7.5  X 6 = 5 X 9. 

because  corresponding 

ZI  and  ZL  * Corresponding 

328-H 

Yes  * m(AB)/m(AC)  = 6/9, 

sides  are  not  congruent. 

angles  of  similar  triangles 

m(DE)/m(DF)  = 416,  and 

Yes  * 5/10  * 4/8  ~ 5/10 

are  congruent. 

6/9  4/6. 

because  4 • 10  = 5 • 8. 

327-% 

For  any  two  triangles,  if 
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?£5-N 

Because  a represents 
m(lJV)  and  d represents 
m()a) 

128-0 

b/e 

128-P 

The  rate  pairs  a/d  and 
b/e  represent  comparisons 
of  the  measures  of  cor- 
responding sides  of  the 
two  triangles.  The  meas- 
ures of  corresponding 
sides  of  two  similar  tri- 
angles are  proportional. 

)28-q 

\28-R 

By  using  the  definition 
of  equivalent  rate  pairs. 

* By  using  the  commutative 
property  of  multiplication 

The  definition  of  equi- 
valent rate  pairs.  * Yes 

f28-S 

Yes  * a/d  ^ b/e  and 

a/b  ~ d/e  are  equivalent 

conditions, 

m-T 

UV  and  W * n and  YZ  * 

Yes 

J29-\} 

m(VW)/m(YZ)  - m(UW)/m(XZ). 
b/e  ^ c/f. 
b f = c X e. 

b y.  f - e ^ c. 
b/c  ^ e/f. 

m(W)/m(UW)  ~ m(YZ)/m(XZ). 

^29-\ 

m(UV)/m(XY)  m(UW)/m(XZ). 
a/d  ^ c/f. 
a y f = c y d. 

a y f = d y c . 
a/c  d/f. 

m(UY)/m(UW)  /v  m(XY)/m(XZ). 

bn  your 

own 

329- \ 

40  * 70  * 70  * 70 

329-2 

5/7  'v  s/x.  * 111 

f29-3 

6 

329-\^ 

90  * 90 

329-5 

45  * 45  * 45 

329-6 

m(M)/m(N0)  A.  m(PQ)/ni(QR). 
Using  x as  a variable  for 
m(QR),  we  have  l//~2  3/x. 

The  solution  of 

I//2  ^ 3/x  is  3/2:  * 3 

329-1 

In  an  isosceles  triangle, 
the  angles  opposite  the 
congruent  sides  are  con- 
gruent. * 60  * 7 

329-B 

60  * 3 * 3 

330-9 

AUVW  ~ aXYZ.  =*=  a-a  prop- 
erty of  similarity  for 
triangles 

330-\0 

AUVW  is  not  similar  to 

AXYZ. 

330- 1 1 

You  cannot  tell  if  the 
two  triangles  are  similar. 

330- \2 

AUVW  ^ AXYZ.  * a-a-a 
property  of  similarity 
for  triangles 

CO 

1 

eo 

eo 

You  cannot  tell  if  the 
two  triangles  are  similar. 

330-\l^ 

AUVW  ~ AXYZ.  * Propor- 
tional measures  property 
of  similarity  for  tri- 
angles. 

330-\5 

AUVW  /V  AXYZ.  * a-a-a 
property  of  similarity 
for  triangles 

330- le 

You  cannot  tell  if  the 
two  triangles  are  similar. 

330-17 

AUVW  /V  AXYZ.  * Congru- 
ent triangles  are  similar. 

Keeping 

skilful 

330-1 

5.2 

330-2 

15.9 

330-3 

52.2 

330-\^ 

32.1 

330-0 

.49 

330-5 

.599 

330-7 

7.90  X 10^  or 

790,000  +500 

330-8 

2.1 

330-9 

578 

330-10 

32 

330-  1 1 

10.26 

330-12 

775.9 

330-  1 3 

166.2 

330-  1 

264 

330-  15 

4.7  X 10°,  or  4.7 

330-  16 

2.3  X 10"°  or 

23,000,000,000 

1500,000,000 

Lesson  165 

330- A ZC  * Yes 

330-^  -{A,  B}  * Side  AB 

330-0  The  sum  of  the  measures 
of  the  angles  of  a tri- 
angle is  180.  If  one  of 
the  angles  has  a measure 
of  90,  the  other  two  each 
have  a measure  less  than 
90.  An  angle  that  has  a 
measure  of  less  than  90 
is  an  acute  angle. 

330-0  Side  BC 

330-E  Sides  AB  and  AC 

330-  f Side  AC 

331- 0  (Column  1)  An  acute  angle 

* Side  AC  Side  BC 

331-W  (Column  1)  180  * 90  * 90 

331-  I You  know  that  the  sum  of 

the  measures  of  the  angles  5 

of  any  triangle  is  180  and 

the  measure  of  a right  ^ 

angle  is  90.  Therefore,  ^ 

the  sum  of  the  measures  0 

4! 

of  the  acute  angles  of  a £ 
right  triangle  is  90. 

331- k ADEH,  ADFI,  and  ADGJ  * Yes. 

331-0  Since  two  angles  of  ADEH 
are  congruent  to  two 
angles  of  ADFI,  ADEH  is 
similar  to  ADFI.  Since 
two  angles  of  ADFI  are 
congruent  to  two  angles 
of  ADGJ,  ADFI  is  similar 
to  ADGJ.  Since  two  angles 
of  ADEH  are  congruent  to 
two  angles  of  ADGJ,  ADEH 
is  'similar  to  ADGJ. 

331-0  In  ADEH,  DE  is  the  hypot- 
enuse, side  EH  is  opposite 
ZD,  and  side  DH  is  adja- 
cent to  ZD.  In  ADFI,  DF 
is  the  hypotenuse,  side  FI 
Responses  for  pages  328-331  133 


331 -D 
331 -E 


331 -? 


331 -Ql 


331 - W 

332-  \ 

332-3 


is  opposite  ZD,  and  side 
DI  is  adjacent  to  ZD.  In 
ADGJ,  DG  is  the  hypotenuse, 
side  GJ  is  opposite  ZD, 
and  side  DJ  is  adjacent 
to  ZD. 

Yes  * For  ADEH,  3/4.  For 
ADFI,  6/8. 

Yes  * For  any  two  similar 
triangles,  the  rate  pair 
that  represents  the  com- 
parison of  the  measures 
of  any  two  sides  of  one 
triangle  is  equivalent  to 
the  rate  pair  that  rep- 
resents the  comparison  of 
the  measures  of  the  cor- 
responding sides  of  the 
other  triangle.  * Yes  * 

Yes 

There  are  infinitely  many 
points  in  DJ,  other  than 
point  D,  each  of  which 
determines  a unique  right 
triangle  that  has  ZD  as 

an  acute  angle  and  a sub- 

• — > 

set  of  DG  as  a hypotenuse. 

* Yes 

(Column  2)  Yes  * Any  right 
triangle  that  includes  ZD 
is  similar  to  any  other 
right  triangle  that  in- 
cludes ZD.  For  any  two 
similar  triangles,  the 
measures  of  any  two  sides 
of  one  triangle  are  pro- 
portional to  the  measures 
of  the  corresponding  sides 
of  the  other  triangle. 
(Column  2)  {-f]  * or  .75 
9/15  * For  ADEH,  3/5. 

For  ADFI,  6/10. 

Each  right  triangle  that 
has  ZD  as  an  acute  angle 
is  similar  to  any  other 
right  triangle  that  has 


ZD  as  an  acute  angle. 

For  any  two  similar  tri- 
angles, the  measures  of 
any  two  sides  of  one  tri- 
angle are  proportional  to 
the  measures  of  the  cor- 
responding sides  of  the 
other  triangle. 

332-K  I,  or  .6 

332-L  12/15  * For  ADEH,  4/5. 

For  ADFI,  8/10. 

55£-M  Each  of  the  triangles 
DEH,  DFI,  and  DGJ  is 
similar  to  each  of  the 
other  triangles.  For  any 
two  similar  triangles, 
the  measures  of  any  two 
sides  of  one  triangle 
are  proportional  to  the 
measures  of  the  corre- 
sponding sides  of  the 
other  triangle. 

332-  H Yes  * .8/1  '^4/5  because 

.8(5)  =4(1).  Each  mem- 
ber of  {4/5, ... ) is 
equivalent  to  each  of  the 
other  members  of  (4/5,...) 
by  the  definition  of  a 
proportional  relation. 
Since  .8/1  is  equivalent 
to  4/5,  .8/1  is  a member 
of  {4/5,...}  and  hence, 
each  member  of  {4/5,...} 
is  equivalent  to  .8/1. 

On  your  own 
555- ,1  ZK  * ZJ 

555-2  ZA  * ^ * If  the  product 
of  two  numbers  is  1,  each 
number  is  the  reciprocal 
of  the  other.  The  prod- 
uct of  -|A  and  -fA.  is  1. 

555-  3 ^ 

333-  If  ZR 

555-  5 -fA 

555-  6 ZT 

555-7  AA  * Yes 


555-8 
555-9 
555-10 
555- 1 1 


Lesson 

33^-K 


55^- B 
55^- C 
33^-D 

33^-E 


55^- F 
555- G 
555- H 


.2195  * ZQ 
.9756 

The  sine  of  ZS  is  .9231 
and  the  cosine  of  ZS  is 
.3846.  The  sine  of  ZT  is 
.3846  and  the  cosine  of 
ZT  is  .9231. 


166 

The  numeral  .5774  appears 
under  the  heading  ".tan  xJ' 
.5000 
.8660 

sin  29  « .4848.  * cos  55  * 
.5736.  * tan  89  « 57.2900. 
sin  62  ^ .8829.  * cos  28  « 
.8829.  * For  the  right 
triangle  represented  below, 
ZA  is  the  complement  of 
Zb.  From  the  diagram  you 
can  see  that 
(sine  of  ZA)/l  = 
m(BC)/m(AB)  and 
(cosine  of  ZB)/1  = 
m(BC)/m(AB).  Therefore, 
the  sine  of  ZA  is  the 
same  as  the  cosine  of  ZB. 


15  * 15 

(Column  1,  top)  54  * 52 
(Column  1)  Yes.  The  angle 
whose  measure  is  greater 
also  has  a greater  tan- 
gent. * Yes.  The  angle 
whose  measure  is  greater 
also  has  a greater  sine. 

* No.  The  angle  whose 
measure  is  greater  has  a 
lesser  cosine.  These 
facts  may  be  seen  by 
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335-h 

335-B 

335-C 

335-D 

335-E 


335-F 

335-Q 


335-){ 

555-1 
555- J 
555- K 


555- L 
555- M 
555- N 

555-0 
555- P 
555- Q 

555- R 
555- S 


examining  the  table  you 
have  used. 

Yes 

4 

Tangent 

Yes 

Use  the  definition  of 
equivalent  rate  pairs.  * 
Yes 
.4245 

(Column  1,  bottom)  Replace 
tan  23  in  a = (tan  23)4 
by  .4245. 

(Column  2)  (1.6980)  * 

^698 

LN  * Adjacent  * LM  * 25 
Cosine  of  ZL 
The  principal  steps  in- 
volved in  obtaining 
cos  X = .4000  from 
(cos  x)/l  'V  10/25  are 
expressed  below. 

(cos  x)/l  ~ 10/25. 

(coscc)  25  = 10. 

Definition  of  equivalent 
rate  pairs.  Cos  x = ^, 
or  cos  X = .4000.  Well- 
defined  property  of  multi- 
plication. *■  .4000 
No 
Yes 

.4067  - .4000,  or  .0067. 

* .4000  - .3907,  or  .0093. 
66 

624  75 

The  measure  of  the  side 

opposite  ZD 

Yes 

Use  the  definition  of 
equivalent  rate  pairs.  * 
From  the  table  you  know 
that  sin  75  .9659. 

Therefore,  you  can  re- 
place sin  75  in 
X = (sin  75)624  by  .9659 
to  obtain  x = (.9659)624. 


555- T (602.7216) 

555- U 603 

336- y  The  measure  in  degrees 

of  ZH 

557- W No  Yes  * Yes 

557- X (tan  r)/l  'v  228/54. 

557-Y  Use  the  definition  of 

equivalent  rate  pairs.  * 
Use- the  well-defined 
property  of  multiplication. 

337- 2  77  * The  absolute  differ- 

ence of  tan  77  and  4.2222 
is  less  than  the  absolute 
difference  of  tan  76  and 
4. 2222. 

On  your  own 

557-1  See  the  sketch  below. 

(sm  34)/l  A/  i2/x. 
m(RS)  is  21.5. 


337-2  See  the  sketch  below, 
(sin  x)/l  /V  17/34. 

ZDO  = 30.  * 

X + y = Q0.  ZC°  = 60. 


557-3  See  the  sketch  at  the 
top  of  the  next  column, 
(tan  x)/l  /^//67 
Zjo  = 45.  * 

X = y.  ZK°  = 45. 


557- It  See  the  sketch  below, 
(cos  55) /I  /v  20/ X. 
ra(UV)  is  34.87. 

(t_^  55)/l  /V  y/20. 
m(VW)  is  28.56. 


20 


557-5  See  the  sketch  below, 
(sin  73)/l  ~ x/SO. 
m(NQ)  is  28. 69. 


557-6  See  the  sketch  below, 
(cos  82)/l  /v  x/18. 
m(QF?)  is  2.506.  * 
(sin  82)/l  'v  y/18. 
m(^)  is  17.825. 


557-7  See  the  sketch  at  the  top 
of  the  next  page. 

(tan  x)/l  /V  13/52. 

ZSO  is  14.  * 

X + y = 90.  ZRO  is  76. 


c 

Q 

3 


c 

c; 

0, 

t 
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m- ! 5 
557-16 
557- S 7 


8.9 

5032.7 

“1.96 


sides  of  the  other  tri- 
angle. * Yes 


55P-K  {495  A] 


t) 

5Z 

u 

557-20 

“42.3 

lem  are  expressed  by  num- 

557-21 

“19. 524 

erals  that  each  have  ex- 

CO 

<s-> 

See  the  sketch  below. 

557-22 

207.27 

actly  two  significant 

(cos  x)/l  ~ 15/45. 

557-23 

“.24375 

digits. 

ZY°  is  71. 

557- 21^ 

7590 

555- M 

The  height  of  the  radio 

a:  + y = 90.  ZW°  is 

19. 

557-25 

“106.75 

tower  is  5.0  X 10^  ft. 

557-26 

14.851 

555- A 

^ 1 

555- B 

ZP  * 9 * Yes 

V 

Lesson 

167 

555- C 

90  * A right  triangle 

15 

338- k 

The  other  triangle  is 

5Z5-D 

PR  ' 

w 

r 

X 

determined  by  the  points 

5Z5-E 

Yes  * 235  ■ 

suggested  by  the  top  of 

5Z5-F 

(tan  9) /I 

Don's  head,  the  spot  where 

5Z5-G 

Yes  * Yes 

557-9 

■See  the  sketch  below. 

he  is  standing,  and  the 

5Z5-H 

By  using  the  definition 

(tan  62) /I  ;c/30. 

end  of  his  shadow. 

of  equivalent  rate  pairs 

in(jK)  is  56.42.  * 

555- B 

280  * The  height  of  the 

5Z5-I 

Yes  * 235  = .1584  a.  * 

(cos  62) /I  30/y. 

radio  tower  * No 

235  and  .1584 

ra(JI)  is  63.90. 

338-C 

UW-  =*=  V¥  * ra(U¥)  = 39  and 

5Z5-J 

4 * 3 3 

I 

ra(VW)  = 69.  * In  inches 

5Z5-K 

Yes  ZJ 

555- D 

ZZ  and  ZW  are  right  angles. 

3^0-1 

JK  * 48 

AO 

555- E 

ZU 

3k0-\k 

JL  suggests  the  distance 

555- F 

If  two  angles  of  one  tri- 

from the  bottom  of  the 

.1 

r r 

angle  are  congruent  to  tv/o 

ladder  to  the  base  of  the 

KJ 

angles  of  another  triangle. 

wall.  This  distance  is 

the  two  triangles  are 

10.8  ft. 

Keeping 

ski  1 ful 

similar. 

5Z5-N 

ZJ 

557-1 

.05 

ZU  ^ ZX  and  ZW  ^ ZZ. 

5Z7-0 

(cos  x)/l 

337-1 

“2.25 

555- G 

W and  TI,  UW  and  TZ,  and 

31pl-? 

10.8/48  represents  the 

337-Z 

“32 

W and  YZ 

comparison  of  the  meas- 

557-11 

.63 

555- H 

Yes 

ure  of  the  side  adjacent 

557-5 

.13 

555-! 

Yes 

to  Zj  with  the  measure  of 

557-6 

■“.6875 

555- J 

For  any  two  similar  tri- 

the hypotenuse.  By  def- 

557-7 

8.375 

angles,  the  rate  pair  that 

inition,  this  rate  pair 

557-8 

“18.3 

represents  the  comparison 

is  equivalent  to  (cos  x)/l 

337-d 

7.4 

of  the  measures  of  any  two 

where  x is  a variable  for 

337-  50 

“2.7 

sides  of  one  triangle  is 

the  measure  of  ZJ. 

557-  5 1 

.0875 

equivalent  to  the  rate 

31,1-q 

Use  the  definition  of 

337-12 

“.  013 

pair  that  represents  the 

equivalent  rate  pairs.  * 

557-53 

78.519 

comparison  of  the  meas- 

10.8 and  48 

557- 54 

94.7 

ures  of  the  corresponding 

5Z7-R 

.2250 
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Hl-Z  77  * The  measure  of  the 
angle  of  elevation  of  the 
top  of  the  ladder-  from 
the  bottom  is  77. 

3^,1-!  13  * The  acute  angles  of 

a right  triangle  are  com- 
plementary angles  and  the 
sum  of  their  measures  is 
90. 

3^1-\}  KL 

31,1-^  (sin  77)/l  or  (tan  77)/l 
* To  find  ra(lO]),  you  must 
use  a trigonometric  rate 
pair  that  is  equivalent 
to  a rate  pair  having 
m(KL)  as  one  component. 

(sin  77)/l  is  equivalent 
to  m(KL)/48.  (tan  77)/l 
is  equivalent  to 
m(KL)/10.8. 

3Jtl-'H  Yes  * d/10.8.  Remember 
that  d is  a variable  for 
m(i^). 

Use 'the  definition  of 
equivalent  rate  pairs.  * 
Use  the  table  to  find 
sin  77.  Then  replace 
(sin  77)  in  d = (sin  77)48 
by  (.9744). 

3J^2-^  48  * 47  * 47  ft. 

3^2-1  47  ft.  * They  are  the  same. 

On  your  own 

3i2-\  See  the  sketches  below. 

X,  length  of  shadow  cast 
by  135-foot  building  in 
feet. 

75/115  'V  135/x. 

2.1  X 10^  ft.. 


135 


34,2-2  See  the  sketch  below. 

X,  vertical  height  of 
hill  in  feet. 
x/162  'v  (sin  18)/1. 

5.01  X IO^  ft. 


342-3  See  the  sketches  below. 

X,  length  in  inches  of 
longest  edge  of  smaller 
pennant. 

7.0/20.0  'v  4.0/x. 

1.1  X 10^  in. 


342-i\  See  the  sketch  for  284-3. 
y,  length  in  inches  of 
third  side  of  smaller 
pennant. 

7.0/18.0  'v  4.0/y. 

1.0  X 10^  in. 

342-5  See  the  sketch  below. 

X,  measure  of  angle  of 
elevation. 


120/75  'v  (tan  x)/l. 
58 


342-3  See  the  sketch  below. 

X,  length  of  ladder  in 
feet. 

7.5/x  (cos  '7b) ll. 


342-7  See  the  sketch  below. 

X,  height  of  airplane 
above  point  T in  feet- 
x/1500  ~ (tan  58) /I. 
2.400  X 10^  ft. 


342-B  See  the  sketch  belovr. 

X,  measure  of  angle  of 
elevation. 

4.25/12.5  (sin  x)/l. 
20 


H.15 


342-d 


See  the  sketch  below. 

X,  length  of  guy  wire  in 
feet. 


50/x  (sin  41)/1. 
76  ft. 
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3j^£-10  See  the  sketch  below, 
(tan  5)/l  S25/x. 

3.71  X 10"  ft. 


34S~\l  See  the  sketch  below, 
(cos  38)/l  'v  x/1. 36. 


i|  3l2~\Z  See  the  sketch  below, 
(tan  73) /I  ~ 

(7.50  X 10^)/x. 

;i  2.29  X 10'^  mm. 


34'3-2  X,  length  of  shortest  side 
of  smaller  piece  of  canvas 
in  feet. 

23.5/13.0  'v  14.0/x. 

7.74  ft. 

3U3-Z  See  the  sketch  below. 

X,  distance  in  feet  from 
base  of  lighthouse  to 
boat. 

135/x  'v  (tan  15) /I. 

504  ft. 


3^3-^  See  the  sketch  below. 

X,  measure  of  angle  of 
elevation  of  point  X from 
the  stake. 

23.75/47.5  ~ (sin  x)/l. 

30 


3kt-\Z  See  the  sketch  below. 

(cos  x)l\  3.495/5.5, 
51 


Applying  mathematics 
5^5-1  ;c,  Ruth's  height  in  inches. 

68/42.5  'v  x/40. 


5^5-5  See  sketch  for  285-4. 

y,  distance  in  feet  from 
stake  to  point  Y. 
y/47.5  (cos  30)/l,  or 
23.75/y  'V  (tan  30) /I. 

41.1  ft. 

5^5-6  See  the  sketch  at  the  top 
of  the  next  column. 

X,  distance  in  feet  from 
base  of  wall  to  top  of 
ladder. 

x/26.5  - (sin  68)/l. 

24.6  ft. 


64  in. 


5^5-7  See  the  sketch  below. 

X,  measure  of  angle  of 
elevation  of  sun. 
112.75/62.5  'v  (tan  x)/l. 
61 


112.75 


62.5 


34^3- B See  the  sketch  below. 

X,  distance  in  feet  from 
one  corner  of  the  pool 
to  the  opposite  corner. 
18.5/%  - (cos  70)/l. 

54.1  ft. 


343-B  See  the  sketch  below. 

X,  measure  of  angle  of 
elevation  from  point  T to 
point  U. 

108.25/125  'v  (cos  x)/l. 

30 


138  Responses  for  pages  342-343 


108.25 


3J^3-\Q  See  the  sketch  below. 

X,  distance  in  feet  from 
point  S to  the  top  of 
the  antenna. 


(tan  35)/l  ~ x/55.3. 
38.7  ft. 


1 5^5-11  See  the  sketch  below. 
I x/94.5  ~ (sin  62)/l. 


3Ii.3-\l  See  the  sketch  below. 
2700/x  ~ (tan  13) /I. 
1.17  X 10^  cm. 


3Ji.3-\Z  See  the  sketch  below. 
a:/4975  ~ (tan  52) /I. 
6368  km. 


3Jt,3-\^  See  the  sketch  below, 
(tan  x)/l  'v  5/12.5. 
22 

K 


12.5 


34'3-lS  See  the  sketch  below, 
(cos  x)/l  ~ 4/11. 

69 


Checking  up 

Test  15 

0 

3U-  1 

less 

3U-2 

6.2 

544-3 

GI 

544-11 

72 

544-5 

223  m. 

3U-^ 

1000 

3U-1 

. 0005  cm. 

3U-^ 

tenth 

3U-^ 

i foot 

3U-  1 0 

T 

544-  1 i 

77 

544- 1 2 

100  in. 

Test  151 

CO 

T 

544- 1 ^ 

F 

3U-  1 5 

F 

544-  1 6 

T 

544-17 

T 

544-18 

F 

544-19 

T 

544-20 

F 

3U-2\ 

T 

544-22 

F 

3U-1Z 

F 

3U-2^  T 

25  T 

26  T 
3U-T7  F 
3U-1%  F 

3k,5-‘lZ  X,  average  daily  precipi- 
tation in  inches. 
x/1  'v  2.56/30. 

.0853  in. 

54.5-30  X,  number  of  feet  higher 
McArthur  Peak  is  than 
Mount  Augusta. 

= (1.44  X 10^)  - 
(1.407  X 10^). 

{.033  X 10^].  3 X 10^  ft. 

545-31  X,  measure  of  angle  of 
elevation. 

3.2/24  - (sin  x)/l. 

8 


545-32  X,.  width  of  mainspring  in 
inches. 

.394/1  ~ x/.520. 

.205  in. 

545-33  X,  altitude  in  kilometres. 
1000/1  ^ 25,644/x. 

25.644  km. 

545-311  (cos  x)/l  A.  25.5/51. 

60 


1 
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5^5-36  35.2/29.54  43/x. 

36 

3^5- Z7  (tan  ;c)/l  58/58  A 

(cos  x)/l  58/y. 

82  ft. 


5^5-38  (cos  22) /I  ~ x/75.000. 
69.540  in. 


Test  153 
3Ip5-  \ T 

31.5- 1  P 

31.5-  Z T 

31.5- ^  F 

31.5- 1  T 
5-^5- 6 F 

31.5- 7  F 

31.5- %  T 

31.5- %  T.  More  correctly,  the 

graph  is  a set  that  con- 
tains exactly  one  dot. 

31.5-  \Q  F 
Test  154 

31.5-  \\  {1|} 

31.5- 11  (33) 


31.5- \Z  [m  \ m > “51) 

346-m  {m  1 12,65  1 771  1 12.75) 
346-IB  (2.56) 

31.6- \%  {x  \ X ^ -3i) 

346-17  {c  \ c ^ .2) 

346-lS  {(18,6))  for  (a.b) 

346-\S  {(3i,f,4f))  for  {x,y.z) 

Test  155 

346-10  repeating 
346- li  hypotenuse 
S46-22 

346-lZ  (2,3) 

346- m 0 
346-15  3 

346-16  well-defined 
346-17  1.5948  x 10^ 

346-28  difference 
5-^^- 29  l/(~1.4).  Remember  that 

this  means  1 “1.4. 

5^6-30  17.7 
346-31  irrational 

346- 32  density 

Lesson  168 

347-  A 150  mi.  * 120  mi. 

347- B Yes  * 13  gal.  * 15  gal. 
347-0  7 * Number  of  gallons  of 

gasoline  * Number  of  miles 
travelled 

347-0  Yes  * 10/150  ~ 1/15  because 
10  X 15  = 1 X 150. 

347-E  Yes  * 12/180  ~ 1/15 

because  12  x 15  = 1 x 180, 
15/225  ~ 1/15 
because  15  x 15  = 1 x 225. 
8/120  ~ 1/15 

because  8 x 15  = 1 x 120. 

13/195  ~ 1/15 

because  13  x 15  = 1 x 195. 

11/165  ~ 1/15 

because  11  x 15  = 1 x 165. 

9/135  ~ 1/15 

because  9 X 15  = 1 X 135. 
347-?  x/y  ^ 1/15.  * D X D,  the 

Cartesian  set  of  real 
numbers 


347-O  Use  the  definition  of 

equivalent  rate  pairs.  * 
Use  the  commutative  prop- 
erty of  multiplication. 

347-)\  Yes  * Yes  * Yes. 

-90  = 15  • “6. 

347- I No  * Yes  * Yes 

5^7-J  Each  member  of 

{{x.y)  1 y - 15x]  is  an 
ordered  pair  that  is 
^ equivalent  to  each  of 
the  other  mem.be rs. 

347- K  Yes 

348- 1  15 

348-i^  Yes  * {x,15x)  indicates 

that  the  second  component 
of  each  element  of 
[{x,y)  1 y = 15x)  is  equal 
to  the  product  of  15  and 
the  first  component. 

348-'^  Yes  ^ X,  y.  and  Tfe  * By 
using  the  definition  of 
equivalent  rate  pairs  and 
the  commutative  property 
of  multiplication  * Yes 

31,8-0  3 * 3 * Each  ordered  pair 

whose  second  component  is 
3 times  its  first  compo- 
nent satisfies  y - 3x. 

Each  ordered  pair  whose 
second  component  is  3 
times  its  first  component 
is  indicated  by  (x,3x). 

I48-?  Yes  The  second  component 
of  each  solution  is  equal 
to  the  product  of  3 and 
the  first  component. 

348-^  The  constant  of  variation 
in  condition  F is  ”4- 
condition  G is  “2,  and  in 
condition  H is  y. 

348-^  For  each  condition,  the 
second  component  of  each 
solution  is  equal  to  the 
product  of  the  constant  of 
variation  and  the  first 
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component. 

545-S  Because  {x,kx)  indicates 
that  the  second  component 
of  each  solution  is  equal 
‘ to  the  product  of  the 

constant  of  variation  and 
the  first  component. 

3i8-K  y = ix. 

348-3  y = -jx  is  of  the  form 
y = kx.  Therefore, 
y = -jx  is  a condition  for 
j direct  variation  and  y 

varies  directly  as  x 
varies.  * y 

U8-C  


X 

-3 

-2 

0 

1 

3 

y 

"1 

-2 

3 

0 

T 

1 

348- d  The  replacements  for  y 

1 become  greater.  * 

! ("3,“1),  (0,0), 

and  (3,1) 

n8-E  (0,0)  * (3,1)  * ("3,“1) 

! ^ Yes . 

'^49-¥  Yes  (Point  0 is  the 

origin. ) * Yes 
pn  your  own 

349-  I 25(1:  * 50<^  * A * 3 

'349-2  T = {(3,15),  (2,10), 

I (5,25),  (10,50),  (4,20)1. 

349-3  Yes  * 5 

349-^  Yes  * 5 

15^9-5  See  the  graph  below.  * 

A line 


350-B  Yes  * Each  point  in 

is  associated  with  a mem- 
ber of  { (x, y ) I y = 7x1 
and  each  member  of 
{ (^,  y ) I y = 7^  1 is 
associated  with  a point 
in  Ji^. 

350-7  Yes  * | 

350-8  y - 27X. 

350-^  y - "1-^. 

350-\0  y = ~2x. 

350-l\ 


350-12 


350- \\i 


350-15 


350-16 


Lesson  169 

350-l[  16  ft.  * 64  ft.  * 144  ft. 

* 256  ft. 

350-3  Its  speed  increases  * The 
first  second  the  ball 
drops  16  ft.  The  second 
second  the  ball  drops 
64  ^ 16,  or  48  ft.  The 
third  second  the  ball 
drops  144  - 64,  or  80  ft. 
The  fourth  second  the  ball 
drops  256  - 144,  or  112  ft, 

350-6  {(1,16),  (2.64),  (3,144), 

(4,256)1 

350-D  Yes 

350-E  No  * You  know  that  in  a 
proportional  relation, 
each  member  is  equivalent 
to  each  of  the  other  .raera- 
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bers.  The  members  of  set 
M are  not  equivalent. 

For  example,  1/16  is  not 
equivalent  to  2/64  because 
1 X 64  5^  2 X 16. 


u. 

16  * 32 

55; -G 

No  * No 

55; -H 

A third  row  for  x^  has 

been  added  to  the  chart. 

351-  1 

16  * 16  * 16  * 16 

55; -J 

Yes 

55;- K 

y = 16x^.  * Each  member 

of  set  M is  also  a mem- 
ber of  {(x,y)  1 y = 16x^ 

55;- L 

Yes 

55; -M 

D 

55; -N 

16  * "1  * 

55; -0 

Yes  * In  y = "^x"^  the 

constant  of  variation  is 
"y.  In  y = /2x  the  con- 
stant of  variation  is 


352-k  y :=  2x^ 
352-B 


X 

"2| 

1 2 

"1 

0 

1 

4 2 

2 

y 

8 

4| 

2 

0 

2 

4i 

8 

* {("2,8),  ("l|,4i), 
("1,2),  (0,0),  (1,2), 
(1|,4|),  (2,8)] 

555- C 

(2,8)  * ("1|,4|)  * 
(l|,4i)  * (0,0) 

555- D 

Yes 

On  your 

own 

555-  1 

{("2,4),  ("1,2),  (0,0), 
(1,"2),  (2, "4)}  * The 
ordered  pairs  satisfy  a 
condition  of  the  form 
y - kx.  * y = ■'2x. 

555-2 

{("3,9),  (i,|),  (5,25), 
(0,0),  (12,144)}  * The 
ordered  pairs  satisfy  a 
condition  of  the  form 
y = kx^.  * y = x^ 

555-3 

{(3,4i),  (4,8),  (5,12|), 
(6,18),  (7,24|)}  * The 

ordered  pairs  satisfy  a 
condition  of  the  form 
y = kx^  . * y - 

353-\^  {(5,“3i),  (10, "61), 

(15, "10),  (20,"13i), 
(25,"16|))  * The  ordered 
pairs  satisfy  a condition 
of  the  form  y = kx.  * 
y = "1^- 

353-^  {("2,24),  (0,0),  (3,54), 

(5,150),  (7,294)1  * 

The  ordered  pairs  satisfy 
a condition  of  the  form 
y = kx"^ . * y = Qx^ . 

353-%  Point  D is.  associated 

with  ("3,3),  point  A with 
("2, ly) , point  E with 
("1, y) , point  0 with 
(0, 0) , point  C with 
(l,y),  point  F with 
(2,ly),  and  point  B with 
(3,3). 

353-1  Yes  * y yx^  * ^ 

353-%  {(x,y)  1 y = -^x^} 

353-9  Point  K is  associated 

with  ("3, "3),  point  G 
with  (~2,"ly),  point  J 
with  ("l,"y),  point  0 
with  (0,0),  point  H with 
(l,"y),  point  L with 
(2,"ly),  and  point  M with 
(3, "3). 

353-\0  y = -'ix\  * 

353-\\  {(x,y)  1 y = "ix") 

353-12  The  locus  of  a solution 
set  of  a condition  of 
the  form  y = kx^  is  a 
parabola. 

Lesson  170 

551-A  20  * 13|  * 10 

55^-B  2*5 

35^-C  {(1,40),  (2,20),  (3,13i),. 

(4,10),  (5,8)} 

35J^-9  Yes 
35^-1  Yes  * 40 


55A-F  Yes  * 4| 

351),-%  If  set  S were  determined 

by  a condition  of  the 
form  y - kx,  then  there 

would  be  one  number  by 

which  you  could  multiply 
the  first  component  of 
each  member  of  set  S to 
obtain  the  second  compo- 
nent. 

35^-W  1^  =1.  2^  = 4.  3''  = 9. 

4"  = 16.  5=  = 25. 

351^-  I Yes  * 5 

551- J Yes  * II- 

55|-K  If  set  S were  determined 

by  a condition  of  the 
form  y = kx"^ , then  there 
would  be  one  number  by 
which  you  could  multiply 
the  square  of  the  first 
component  of  each  member 
of  set  S to  obtain  the 
second  component. 

555- L Yes  * Yes  * Yes 
555-M  y * I * y 

555-N  The  chart  in  D3  includes 
a row  for 
555-0  40  * 40 

555- P Yes  * 40 

555-Q  Yes 

555-R  y = 40(^).  * y = ^.  * 

D X D 

555-S  Yes  * Yes  * An  infinite 
set 

555-T  Yes  * Each  member  of  set 
S satisfies  condition  B. 
Therefore,  each  member  of 
set  S is  also  a member  of 
the  solution  set  of  con- 
dition B. 

555-U  If  you  replace  x by  8 and 
y by  5 in  y = you 
obtain  the  true  statement 
5 = * Yes 

555- V Yes  ® 
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355-h 

355-B 

355-C 


356-0 

356-E 

356-E 


356-0 
356-H 
356-  I 


356-6 


555- K 
356-1 


357-H 


40  31.5  * "25 

In  condition  E,  the  con- 
stant of  variation  is 
31.5.  In  condition  F, 
the  constant  of  variation 
is  "25.  * Yes 


X 

"3 

"2 

"1 

1 

2 

3 

y 

-2 

3 

"1 

"2 

2 

1 

2 

3 

* {("3,"|),  (”2,1), 

("1,"2),  (1,2),  (2,1), 

(3.1) ) 

(1.2)  * ("2,"1)  * ("1,"2) 

No  * No  * No 

There  is  no  quotient  of 
2 and  0.  The  symbol  ^ 
is  meaningless.  There- 
fore, ;c  cannot  be  replaced 
by  0 in  y =-|-.  If  y is 

P 

replaced  by  0 in  y 
you  obtain  0 There 

is  no  real  number  that 
satisifes  0 = -I- 
xy  = 2 is  equivalent  to 
y Therefore,  the 

solution  set  of  xy  = 2 

is  the  same  set  as  the 
2 

solution  set  of  y = y- 
First  quadrant  * Third 
quadrant 

The  second  coordinate  of 
point  I is  less  than  the 
second  coordinate  of 
point  H.  * The  second 
coordinate  of  point  J is 
less  than  the  second  co- 
ordinate of  point  I. 
b is  less  than  d.  * In 
the  first  quadrant,  for 
the  locus  of  the  solution 
set  of  y = -I-,  as  the 
first  coordinate  increases 


the  second  coordinate 
decreases. 

On  your  own 

{("3,"i),  ("2,"i),  (1,1), 
(4,i),  (5,i)}  * y 
{("8,2),  ("4,1),  (l,"i), 

(2,"i),  (6,"|))  * y = kx. 

{("4, "80),  ("3, "45), 

("2, "20),  (1,"5), 

(5, "125)}  * y = kx\ 

y - 

X 

Point  A:  (2, "3) 

Point  B:  ("1,6) 

Point  C:  ("3,2) 

Point  D:  (1,"6) 

Point  E:  ("2,3) 

Point  F:  (3, "2) 

* {(x.y)  I y - "|) 

No  * No 

If  a point  is  in  the 
first  quadrant,  both 
coordinates  are  positive. 
If  a point  is  in  the 
third  quadrant,  both 
coordinates  are  negative. 
To  satisfy  y = if  x 
is  positive,  then  y must 
be  negative  and  if  x is 
negative,  then  y must  be 
positive. 

357-8 


X 

"3 

"2 

"1 

1 

2 

3 

6 

y 

"1 

"2 

"3 

"6 

6 

3 

2 

1 

557-9 

{("6,"!),  ("3, "2), 

("2, "3).,  ("1,"6),  (1,6), 
(2,3),  (3,2),  (6,1)) 

557-10 

The  first  and  third 

557-1 1 

y varies  directly  as  x 

varies. 

557-12 

y varies  inversely  as  x 

varies. 

557-13 

y varies  directly  as  x 

varies. 

557-14 

y varies  inversely  as  x 

varies. 

557-15  y varies  inversely  as  x 
varies. 

557-16  y varies  inversely  as  x 
varies. 


Lesson 
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555- A 

D X D 

555- B 

Yes  * Yes 

555- C 

Yes 

358-0 

Replace  k 

in  y = ^ by  16. 

555- E 

k 

358- F 

B = {("4,1),  ("2,4), 

("1,16), 

(4,1)). 

(1,16),  (2,4), 

555- G 

Yes 

555- H 

Yes  * Each  member  of  set 

B is  alsc 

1 a member  of 

{(x.y)  1 

555-1 

Point  C; 

(1,16) 

Point  D: 

(2,4) 

Point  E: 

(4,1) 

Point  F:- 

("1,16) 

Point  G: 

("2,4) 

Point  H: 

("4,1)  * The 

first  and  second 

555- J 

The  square  of  0 is  0. 

There  is 

no  quotient  of 

16  and  0. 

The  symbol 

0^ 

is  meaningless.  There- 
fore, X cannot  be  replaced 

by  0 in  y = 1®.  If  y is 
^2 


replaced  by  0 in  y = r®, 

you  obtain  0 = — . There 
x^ 

is  no  real  number  that 
satisfies  0 = 

x = 

On  your  own  ^ 

555-1  y =1-.  y = "14(^). 

x^ 

359-1 


X 

A 

"2 

"1 

1 

2 

4 

y 

T 

-2 

"8 

"8 

"2 

T 

359-8  Yes 


557-1 

557-2 

557-3 

557-4 

557-5 


557-6 

557-7 
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359-H  8 

359-5 


X 

“4  ■ 

“2 

“1 

1 

2 

4 

y 

y 

2 

8 

8 

2 

T 

359- 6  The  first  and  second 

quadrants 

Lesson  172 

360- k  y = ~5x.  * Once  * Yes 

360- B Yes  ~5  * "5 

360-6  The  product  of  two  neg- 
ative numbers  is  positive. 
* If  X is  replaced  by  a 
positive  number,  the  y 
that  satisfies  the  con- 
dition must  be  negative. 
360-B  ~2,  ~1,  ~j,  0,  f,  1,  and 

I * "5 

360-E  Yes  * Yes 


360-? 

Point  M; 

: ('i,2|) 

Point  N: 

: (|,“2)  * Yes 

360-Q 

C4 

11 

*■  The  second 

power  of  X * Yes 

360-\\ 

Yes  * “3 

360- \ 

Yes  * x' 

^ ^ 0 is  a property 

of ■ real 

numbers.  U = D. 

* y is  negative. 

360-,} 

“3  * "3 

361 -K 

-3  -3 

4 4 

-J. 

3 3 

361-1 

The  same  y satisfies  the 

condition  in  both  cases. 

The  square  of  a given 

number  is  the  same  as  the 

square  of  the  additive 

inverse 

number. 

of  the  given 

361-H 

Point  A 

(1,“3) 

Point  B 

Point  C 

(iri) 

Point  D 

Point  E 

Point  F 

(“1,“3) 

361-\i 

Yes  * Yes 

361-0 

Points  in  the  first  and 

second  quadrants  have  a 
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positive  second  coordi- 
nate. The  second  compo- 
nent of  each  member  of 
{{x.y)  \ y - ~Sx^]  is  not 
positive. 

361 - k  Yes 

362- B  Yes  * In  a condition  of 

the  form  y - Y’  y varies 
inversely  as  x varies. 

* 3 


362-0 

The  quotient  of  two  posi- 
tive numbers  is  positive. 

It  is 

negative. 

362-0 

There  is  no  quotient  of 

3 and  0. 

0 = Y cannot  be 

satisfied  by  a real  number. 

362-E 

“3,  “2, 
and  3 

and  “1  1,  2, 

362- F 

They  become  less.  * As 
the  replacements  for  x 
increase  from  1 to  3,  the 
corresponding  replacements 
for  y decrease  from  3 to  1. 

362- G 

Point  H 

(3,1) 

Point  I 

(2,lj) 

Point  J 

(1,3) 

Point  K 

(“3,“1) 

Point  L 

(“2,“1|) 

Point  M 

(“1,“3) 

362- H 

The  locus  of  the  solution 

set  of  c 

i condition  of  the 

form  y - 

= A is  a hyperbola. 

* The  first  and  third 
quadrants  * For  each  solu- 

tion  of 

y = Hjboth  X and 

y are  positive,  or  both  x 
and  y are  negative. 

362-1 

Yes 

362- J 

y varies  inversely  as  x^ 

varies. 

362- K 

Each  X that  satisfies 

y =—  is  a non-zero  real 

number,  x^  > 0 when  x is 
a non-zero  real  number. 
The  quotient  of  4 and  a 


positive  number  is  posi- 
tive. * No 

362-1  The  same  y satisfies  each 
condition.  * The  same  y 
satisfies  each  condition. 

* The  same  y satisfies 
each  condition. 

.362-H  They  become  less.  * As 
the  replacements  for  x 
increase  from  1 to  3,  the 
corresponding  replacements 
for  y decrease  from  4 to  | 

362-W  Point  A:  (3,|) 

Point  B:  (2,1) 

Point  C:  (1,4) 

Point  D:  (“1,4) 

Point  E:  (“2,1) 

Point  F;  (“3,1) 


363-0 

First  and  second 

On  your 

own 

363-1 

y 

varies  inversely  as  x^. 

363-2 

y 

varies  directly  as  x. 

363-3 

y 

varies  directly  as  x^. 

363-H 

y 

varies  inversely  as  x. 

363-5 

y 

varies  directly  as  x. 

363-6 

y 

vapies  directly  as  x^. 

363-7 

y 

varies  inversely  as  x. 

363-8 

y 

varies  inversely  as  x^, 

363-9 

y 

varies  directly  as  x^. 

363-10 

363-  1 3 


Y 


X 

“15 

“10 

“5 

5 

10 

15 

y 

T 

T 

“1 

1 

T 

3* 

363-\^^ 


363-\S  Hyperbola 

363-17  Parabola 

Applying  mathematics 

365-\  X,  number  of  miles  per 

hour  that  is  the  differ- 
ence of  the  average  speed 
from  London  to  Toronto 
and  the  average  speed  of 
the  return  flight. 

550  - 485  = X. 

{65).  65  miles  per  hour 

365-2  X,  number  of  feet  that 
top  of  television  tower 
is  above  grbund. 

475  + 352.1  = a:. 

{827.1}.  827  ft. 

Notice  that  rules  for 
approximations  are  not 
used  to  obtain  the  solu- 
tion set  but  are  used  to 
obtain  the  answer. 

365-3  X,  number  of  times  as 
much  iron  ore  produced 
in  Quebec  as  produced 
in  Ontario. 
xll  ~ (1.2  X 10=")/ 

(6  X 10®). 

{2}.  2 times  as  much 

365-h  X,  number  of  pounds  of 

raisins  that  the  mixture 
contained. 


4:  + 10^  ^ 25  A X > 0. 

{x  \ 0 < X i 14-i-}. 

The  mixture  contained 
some  raisins  but  not  more 
than  14  lb. 

365-B  X,  number  of  pounds  of 

grass  seed  Mr.  Page  used. 
12.5  - X > 5.25'A  X > 0. 

{x  1 0 < X < 7.25). 

Between  0 and  7.2  pounds. 
365-3  X,  elevation  of  Lake 
Superior  in  feet. 

6.09/1  A.  a:/95. 

{578.55}.  580  ft.  ±5 

365-7  X,  total  area  of  the 

three  provinces  in  square 
miles. 

X = ,251,000  + 251,700  + 
255,285. 

{757985}.  757985  sq.  mi, 

365-3  X,  number  of  square  rods 
of  land  Mr.  Ryan  bought. 
80. 5/1.  ~ x/35. 

{2817.5}.  2800  sq.  rd.  150 
365—9  X,  area  of  window  in 
square  inches. 

30.25/1  A.  :c/26.5. 

{801.625}.  802  sq.  in. 

365-\0  X,  distance  in.  feet  from 
top  of  chimney  to  ground, 
(tan  48) /I  a/  x/A5.d. 
{45.6(tan  48)}.  50.6  ft. 


365-  1 1 See  the  sketch  at  the  top 
of  the  next  column. 

X,  height  of  pole  in 
feet. 

(sin  63)/l  A/  x/25.6. 
{25.6(sin  63)}.  22.8  ft. 


elevation  of  airplane 
from  point  U. 

(tan  x)/l  A/  965/2036. 
{x  1 tan  X = ^5 


365-\3  X,  length  of  post  in  feet 
(cos  75) /I  ~ 3.75/x. 
{3.75/cos  75}.  14.5  ft. 


3.75 

Checking  up 

Test  156 

366-\  {("2, “8),  (~1,“4),  (1,4), 

(2,8),  (3,12)}  =*=  Yes 
366-2  4 

366-3  y = 4x. 

366-^  Line 
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Test  157 

366-5  See  the  chart  below.  * 

{(5, “50),  (3, “18),  (i,“2)^ 
(“1,“2),  (“3, “18)} 


366-5 


366-7 


366-5 


366-S 


X 

5 

3 

1 

“1 

“3 

y 

“50 

“18 

“2 

“2 

“18 

See  the  chart  below.  * 
{(5,2^),  (3,4|),  (1,14), 
(“1,“14),  (“3,“4|)} 


X 

5 

3 

1 

“1 

“3 

y 

2^ 

4| 

14 

“14 

'4| 

See  the  chart  below.  * 

{(5, “35),  (3, “21),  (1,“7), 
(“1,7),  (“3,21)1 


X 

5 

' 3 

1 

“1 

“3 

y 

“35 

“21 

“7 

7 

21 

See  the  chart  below.  * 
{(5,2|),  (3,li),  (1,1), 
(“1,“|),  (“3,“li)} 


X 

5 

3 

1 

“1 

“3 

y 

2j 

ly 

1 

2 

T 

See  the  chart  below.  * 
{(5,30),  (3,10^),  (l,li). 
(“l,li),  ("3, 101-)] 


X 

5 

3 

1 

“1 

“3 

y 

30 

lOf 

ly 

ly 

10^ 

366-\0  See  the  chart  below.  * 
{(5,^3),  (3,i),  (1,1), 
(“1,1),  (“3,1)1 


366-\ I y varies  directly  as  x 
varies.  * “14 


366-^^  y varies  inversely  as 
varies.  * 5 

366-13  y varies  inversely  as  x 
varies.  * “19 


Lesson 

173 

368-S 

366-k 

The  constant  of 

variation 

368-T 

366-B 

X is  a variable 

for  the 

366-C 

number  of  miles 

*4*4=  kilO). 

Yes 

of  road. 

368-U 

366-D 

Condition  B can 

be  ob- 

tained  from  condition  A 
by  using  the  well-defined 
property  of  multiplication. 
Condition  C can  be  ob- 
tained by  using  the  assoc- 
iative property  of  multi- 
plication. Condition  D 
can  be  obtained  by  using 
the  reciprocal  property 
and  the  definition  of 


368-R  For  example:  (“7)®  = 49, 
but  = 7.  Therefore, 

y (“7)^  = 7,  and 
/TW^  f “7. 

Replace  x by  16  and  y by 
* Replace  x by  16 
and  y by  * Yes 

Yes  * Yes 

X was  replaced  by  9 and 
y by  1^.  * X was  re- 

placed by  9 and  y by 
* Yes 

368-k  X is  a variable  for  the 

speed  of  the  car  in  miles 
per  hour  and  y is  a vari- 
able for  the  distance  in 
feet  that  the  car  traveled 
after  the  brakes  were 
applied.  Since  the  dis- 
tance that  a car  travels 
after  brakes  are  applied 
varies  directly  as  the 


multiplication.  Condition 

square  of  the  speed  of  the 

E can  be  obtained  by  using 

car,  the  condition  for  the 

the  identity-element 

problem  is  of  the  form 

property  of  multiplication. 

y = kx^. 

366-E 

1 * Yes 

368-5 

30  * 63  * 63  =.iS:(30)^ 

367-F 

Yes 

368-C 

900  * 63  and  900  * .07 

367-G 

Yes 

369-D 

11 

0 

367-H 

30 

369-E 

y is  a variable  for  the 

367-1 

X is  a variable  for  the 

distance  in  feet  the  car 

number  of  months.  * 10  * 

traveled  after  brakes 

10  = ^(4). 

were  applied.  * 

367-J 

2i 

175  = .07x=. 

367-K 

y - 2-jx. 

369-? 

Use  the  reciprocal  of  .07 

367-L 

X is  a variable  for  the 

and  the  well-defined  prop- 

number of  months. 

erty  of  multiplication. 

367-M 

{301.  The  crew  can  build 

Multiply  both  175  and 

30  miles  of  road  in  12 

.07x^  by  -1-,. 

months. 

369-Q 

X is  a variable  for  the 

367-N 

Yes 

speed  of  the  car  in  miles 

368-0 

Yes  * 7 * Yes 

per  hour  and  must  be  a 

368-P 

1 * 1 * Yes 

positive  number.  * The 

368-Q 

(!-)=  = and  i/ff  = I. 

universe  for  x is  D.  For 

Therefore,  / (|)^  = 

each  X,  if  x ^ 0,  then 

The  universe 
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169-i\ 

369-1 


369-J 

369-K 

369-1 

369-H 

369-l{ 


370-0 

370-? 

f70-q 

'370-R 

^O-S 

?70-T 

370-\J 

^70-\l 

370-Vl 


Jn  your 
370-1 


for  X and  y is  D.  For 
each  X and  y,  if  x ^ 0 
and  y = 0,  and  if  x = y, 
then  = /jTT  In  other 
words,  since  x is  posi- 
tive you  know  that 
/x^  = X.  Since  2500  is 
positive,  x^  is  positive, 
and  2500  = x^,  you  know 
that  / 2500  = i/^,  or 

50  = X. 

50  * 50  miles  per  hour 
With  twice  as  many  pipes, 
it  would  take  one  half  as 
long  to  fill  the  reser- 
voir. * With  one  third 
as  many  pipes,  it  v/ould 
take  three  times  as  long 
to  fill  the  reservoir. 

No  * Yes 
Yes 

240  * 240 
24 

It  will  take  10  of  the 
pipes  24  hours  to  fill 
the  reservoir. 


570-2 


.04  * 
Yes 


.2  = 


(.04) 

Yes  * .00032 

^ ^ . 00032 
y o • 


y - 
Yes 


.00032 
(.05)  = 


570-3 


570-4 


570-5 


570-6 


10  min. 

X.  number  of  boys, 
y,  number  of  hours  it 
takes  to  wax  car. 

3 = ^.  k =8i. 


y “ ^ 


* y = * 4i  hr. 

X,  number  of  inches  of 
precipitation  Churchill 
had  last  year, 
y,  number  of  inches  of 
precipitation  Halifax 
had  last  year. 
y,=  * 3.6  = fe(l). 

k = 3.6.  * y = 3.6(15). 

* 54.0  in. 

X,  number  of  presses, 
y,  number  of  hours. 


2 k = Q. 

3 


— * 
^ X' 


* y = i hr. 

X,  altitude  of  triangle, 
y,  area  of  triangle, 
y = kx.  * 50  = ^(6.4). 
k = 7.8125.  * 

y = 7.8125(4.8).  * 

37.5  sq.  in. 

X,  time  for  one  swing, 
y,  length  of  pendulum, 
y = kx^.  * 60  = k{l.b)^. 

k = 263-,  or  about  26.7. 

* y ^ 26|(2^),  or 

y =26.7(2^).  * 106|  cm. 

or  about  106.8  cm. 


Keeping  skilful 

57/- 1 10,000  lb. 

371-2  5|  ft. 

371-Z  5280  yd. 

57/-4  400  sq.  rd. 

57/-5  5 sq.  yd. 

371-0  1152  sq.  in. 

371-1  2/4  ~ (sin  30)/l. 

y7/_8  3/4  ~ (tan  37)/l. 

371-0  2/3'/4  'v  (cos  30)/l. 

57/-I0  4/5  ~ (sin  53)/l. 

57/- 1 1 2/2/3  'v  (tan  30) /I. 

57/-I2  3/5  - (sin  37)/l. 

57/- 1 3 3/5  'V  (cos  53)/l. 

57/- 1 4 2 /3/2  ~ (tan  60)/l. 
57/-I5  4/3  'v  (tan  53)/l. 
57/-I6  2/^/4  ~ (sin  60)/l. 
57/- 17  {7j} 

57/-18  {3} 

57/-19  [h  \ h > 30} 

371-20  [t  \ t > "1|} 

57/-2I  [n  \ ~12  < m < 2] 
371-11  {n  1 n > "6] 


Lesson  174 
371-k 
371-0 


No  * y/5  * 20/1 
k is  a,  variable  for  the 
number  of  miles  per  hour 
and  k/1  represents  the 
distance  travelled  per 
one  hour.  156/3  repre- 
sents distance  travelled 
per  3 hr.  The  tvro  rate 


.00032  and  .0025 

370-1 

X,  time  in  seconds. 

pairs  are  equivalent. 

.128 

y,  distance  rock  travelled. 

372-0 

1500  miles  Number  of 

The  electrical  resistance 

y = kx^.  * 400  = ife(5=). 

hours  it  takes  to  fly 

of  the  second  wire  is 

fe  = 16.  * y = 16(10"). 

1500  miles  * The  first 

.128  ohms. 

* 1600  ft. 

component  of  600/1  refers 

own 

370-0 

X,  distance  from  center 

to  600  mi.  and  the  second 

X,  number  of  hours  clock 

of  earth. 

component  refers  to  1 hour. 

runs. 

y,  weight  of  object. 

372-0 

Yes 

y,  number  of  minutes  clock 

372-1 

t is  the  first  letter  of 

gains. 

^ (4000)' 

the  word  time. 

y = kx.  = kil2). 

= 9.6  X 10®.  * 

372-? 

Yes  * Use  the  definition 

^ = ^(48).  * 

y = (9.6  X 10®)/(5000)". 

384  lb. 

of  equivalent  rate  pairs. 
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372-^ 

Yes 

372-\{ 

5 * 20 

372-  ! 

Yes 

372-^ 

Replace  d by  156  and  t 
by  3.  * 156  = r(3). 

372-Y. 

1500  = 600t. 

372- k 

No  * Yes 

372-B 

1.25/1  * Yes 

373-C 

Total  cost  of  the  4 rolls 
of  film  * 4,  which  is  the 
number  of  items  * 1.25, 
which  is  the  price 

373-d 

Yes 

373-E 

Use  the  definition  of 
equivalent  rate  pairs 
and  the  commutative  prop- 
erty of  multiplication. 

373-F 

For  problem  G,  you  can 
replace  n by  4 in  c = np 
and  p by  1.25  to  obtain 
c = 4(1.25)  as  a condi- 
tion for  the  problem. 

373-G 

Yes 

373-H 

Because  80(1)  = .8(100). 

* Yes  * Yes 

373-1 

A*  percentage  of  the  base 

373-J 

Yes.*  Use  the  definition 
of  equivalent  rate  pairs 
and  the  commutative  prop- 
erty of  multiplication. 

373-K 

Replace  by  12  in  />  = 6r 
and  r by  .8  to  obtain 

12  = 6 (.8)  as  a condi- 
tion for  the  problem. 

373-L 

The  distance  from  home 
plate  to  the  centre- 
field  fence  in  yards  * 

The  comparison  of  the 
number  of  feet  with  the 
number  of  yards  from  home 
plate  to  the  centre-field 
fence 

37i-M 

The  comparison  of  the 
number  of  feet  in  one 
yard  with  one  yard  * Yes 

The  number  of  lesser  units 
^ The  number  of  greater 
units  *■  The  constant  that 
represents  the  number  of 
lesser  units  in  1 of  the 
greater  units 
37^-0  Yes 

Use  the  definition  of 
equivalent  rate  pairs. 
Replace  L by  426  in 
L - kg  and  Jfe  by  3 to 
obtain  426  - 2g  a.s,  a. 
condition  for  the  problem. 
57^-R  Yes  * Yes 

574.-S  For  the  number  of  games 

* The  average  number  of 
points  per  game 
371^-1  Yes 

57|-U  Use  the  definition  of 

equivalent  rate  pairs  and 
the  well-defined  property 
of  multiplication.  Mul- 
tiply both  t and  an  in 
t = an  by  i.  * a refers 
to  the  average  number  of 
points  per  game,  t re- 
fers to  the  total  number 
of  points,  n refers  to 
the  number  of  games. 

574-V  Replace  t by  90  in  a = 
and  n by  8 to  obtain 

a = ^ as  a condition  for 
8 

the  problem. 

375-k  y /x  represents  the  com- 

parison of  the  measure  of 
the  side  opposite  an 
acute  angle  of  a right 
triangle  with  the  meas- 
ure of  the  side  adjacent 
to  this  angle.  t is  the 
measure  of  the  acute 
angle.  By  definition, 
tan-  t is  the  first  com- 
ponent of  a rate  pair 
that  has  a second  compo- 


nent of  1 and  that  is 
equivalent  to  the  rate 
pair  that  represents  the 
comparison  of  the  meas- 
ures of  the  side  opposite 
the  acute  angle  with  the 
side  adjacent  to  the 
acute  angle. 

575-B  y/x  ~ (tan  t)/l. 

(tan  t)x  - y . 

Definition  of  equivalent 
rate  pairs. 

(tan  t)x  ' ^ - y ' 
Well-defined  property  of 
multiplication. 

(tan  t)  • 1 =.Z. 
Reciprocal  property, 
tan  t =-L. 

Identity-element  property 
of  multiplication 

375-C  AABC  has  a right  angle. 

* IC  * Ik  and  ZB 

375-D  Yes  * The  tangent  of  ZA 

* 6 is  the  measure  of  the 
side  opposite  ZA.  * 8 

375-E  Replace  y by  8 in  tan  t = 
and  X by  6 to  ob- 
tain ta.n  t - In  this 
6 

case,  t is  the  variable 
for  the  measure  of  ZB. 

3 75-F  y/r  represents  the  com- 

parison of  the  measure 
of  the  side  opposite  an 
acute  angle  of  a right 
triangle  with  the  meas- 
ure of  the  hypotenuse. 
t is  the  measure  of  the 
acute  angle.  By  defini- 
tion, sin  t is  the  first 
component  of  a rate  pair 
that  has  a second  compo- 
nent of  1 and  that  is 
equivalent  to  the  rate 
pair  that  represents  the 
comparison  of  the  measure 
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of  the  side  opposite  the 
acute  angle  with  the 
measure  of  the  hypotenuse. 
775-G  y/r  ~ (sin  t)/l. 

(sin  t)r  - y . 

Definition  of  equivalent 
rate  pairs. 

(sin  t)r  * ^ 

Well-defined  property  of 
multiplication. 

(sin  t)  - 

Reciprocal  property  and 
identity-element  property 
of  multiplication 
Replace  y by  8 in  sin  t = 
and  r by  10  to  ob- 

O 

tain  sin  t = — . In  this 
10 

case,  t is  a variable  for 
the  measure  of  ZB. 

Replace  y by  6 and  r by 
10. 

Yes 

Yes  * x/r  ~ (cos  t)/l. 

(cos  t)r  = X. 

Definition  of  equivalent 
rate  pairs. 

(cos  t)r  • ^ = X • 
Well-defined  property  of 
multiplication, 
cos  t - y. 

Reciprocal  property  and 
identity-element  property 
of  multiplication. 

75-L  Replace  x by  8 in 

cos  t - Y ^ t)y  10  to 
obtain  cos  t - * Re- 

X 


?75-H 


^75-1 

?75-J 

\75-Y. 


10 


place  X by  6 in  cos  t 

and  r by  10  to  obtain 

cos  t = — . 

10 

n your  own 

75-1  L kg.  ^ L = 100(.75). 
c = nf.  * 35  = n(5). 
tan  t = * tan  40  = 

p = br.  * 26  = 6(.48). 
a n-  ^3  5' 


575-6 

cos 

t = 

* cos  t = — . 

^ 22 

377-0 

(Column  2)  p * b *2.39 

376-1 

c - 

np. 

* 60  = Ap. 

* 11.95 

575-8 

d = 

rt . 

^ d = 7.5(15). 

378-H 

The  rate  of  discount 

376-9 

1 = 

kg. 

* L = 12(5i). 

575-1 

Multiply  both  2.39  and 

575-10 

sin 

t = 

* sin  30  = 

11.95r  in  2.39  = 11.95r 

575-  N 

p = 

br. 

* 40  = 8500r. 

by  1 . * .2 

11.95 

575-12 

d = 

rt . 

* 450  = Q5t. 

575-J 

20  * 20% 

575-13 

tan 

t = 

* tan  t = 1^. 

575-K 

The  problem  in  D4  involves 

575- 

cos 

t = 

* COS  t - 
^ 12 

average  and  a = ^ is  the 

575-15 

1 = 

kg. 

* 1 = 1000(.125). 

average  formula. 

575-16 

c - 

np. 

* c = 4|(1.65). 

378-1 

t 

575-17 

L = 

kS- 

* 4 = 16^ 

575-M 

a * n 

575-18 

P = 

br. 

* A = 8.2(1.75). 

378-H 

Replace  a by  950  and  n by 

6 in  a =|-.  * (5700) 

Lesson 

175 

378-0 

5700 

376-k 

The 

distance  the  plane 

575-P 

The  problem  in  D5  involves 

flew 

376-B  The  rate  at  which  the 
plane  flew 

376-C  3 hr.  * The  number  of 

hours  the  plane  flew 

376- D  The  first  component  of 

{r,t,d)  is  r.  The  only 
r that  satisfies  r = 400 
is  400.  * 3 

577-E  (Column  1)  d = 400  X 3. 

* 1200 

577-F  (Column  1)  {(400,3,1200)) 

577-G  (Column  1)  r and  t 

577-H  400  3 

577-1  Yes 

577-J  1200  * Yes 

577-A  The  problem  in  D2  invol- 
ves cost  and  c - np  is 
the  cost  formula. 

577-B  p 

377- Z  16,995  =»=  110  * Yes 

577-D  Use  the  reciprocal  of  110 

and  the  well-defined 
property  of  multiplication. 
Multiply  both  16995  and 
110^  in  16995  = 110^  by 
TTo.  * 154.50 
577-E  (Column,  2)  .$154. 50 

577-F  (Column  2)  Yes 


ard  unit  to  another  and 
I - kg  is  the  conversion 
formula. 

575-Q  I * g 

378-K  36  * 36 

575-S  Replace  k by  36  and  g by 
1|  in  i = kg.  * (491) 
575-T  49y  inches 

378-k  See  the  sketch  below.  * 

16.5  * 33 


16.5 


379-B  For  the  problem  in  D6,  you 
want  to  find  the  measure 
of  ZA.  Since  you  know  the 
measures  of  the  side  op- 
posite ZA  and  the  hypote- 
nuse, you  can  find  the 
sine  of  ZA°,  This  will 
enable  you  to  find  ZA°. 

379-0  16.5  * 33  sin  t - 1^. 

* .5000 

379-D  The  measure  of  an  angle 
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whose  sine  is  .5000  is 
30.  * The  measure  of  the 

angle  of  elevation  of  the 
top  of  the  ladder  from 
the  bottom  is  30. 

57.9-E  You  know  ZA°  and  the 

measure  of  the  hypotenuse. 
You  want  to  find  the 
measure  of  the  side  adja- 
cent to  ZA. 

979-F  Replace  t by  30  in 

cos  t - Y 3-nd  r by  33. 

979-G  From  the  table,  you  can 
obtain  .8660  as  cos  30. 
Replace  cos  30  by  .8660 
in  cos  30  = 

979-H  .8660  and  33 

979-1  28.58 

979-J  The  bottom  of  the  ladder 
is  28.58  ft.  from  the 
base  of  the  building. 

979-K  You  want  to  find  the  meas- 
ure of  the  side  adjacent 
to  ZA.  From  the  informa- 
tion given  in  problem  A, 
you  know  the  measure  of 
the  side  opposite  ZA  is 
16.5.  From  your  answer 
to  problem  A you  know 
ZA°  = 30.  Replace  tan  t 
by  tan  30,  or  .5774  in 
tan  t and  y by  16.5. 
Then  find  the  solution  of 
the  condition  obtained. 

* {28.58} 


On  your 

Qwn 

379-  1 

c - np.  * 4064  = 32^. 

* $127 

379-1 

1 = kg.  * L = 6076.10  X 

10.  * 60,761  ft. 

379-3 

d = rt.  *10  = r(i).  * 

30  nautical  miles  per  hour 

979-11 

p = br.  * 3 = 15.95r.  * 

19% 

959-5 

“ =1*  * 

959-6 

p = br.  * 80000  = 35000r 

380-7 

* 229% 

a =1.  * a = -^550^ 

n 7 

$507 

380-3 

1 = kg.  *90=  SQOOg  * 

^ of  1 hr. , or  .026  hr. , 
which  is  about  .027  hr. 

380-9 

d = rt.  * 1.2  = r(n). 

or  1.2  = r(.C27).  * 

Using  1.2  = r(75),  you 
find  that  the  monorail 
travelled  45  miles  per 
hour.  Using  1.2  = 
r(.027),  you  find  that 
the  monorail  travelled 
44  miles  per  hour. 

959-10  See  the  sketch  below. 

30 

tan  t * tan  t = 

* 2 


990 


Keeping  skilful 

959-1  14| 

959-2  “I 
959-3  ^ 

380-^  "141 

380-5 

959-6  "6j-| 

959-7  4^ 

959-8  If 
959-9  "15j| 

959-10  1| 

959-  I I "llj 
959-12  236i 
959-13  "f| 

959- m "804 

Lesson  176 

959-A  The  connective  "and"  * 
Yes 


957-8  Condition  D can  be  ob- 
tained from  condition  C 
by  using  the  definition 
of  equivalent  rate  pairs. 

957- C From  the  well-defined 

property  of  multiplication, 
you  know  that,  because 
rp  = X,  the  product  of  x 
and  t is  the  same  as  the 
product  of  rp  and  t.  * Yes 

957- D Replace  p by  1500. 

957- E Yes 

957- F 247.5 

957- G The  principal  * The  in- 
terest * The  principal 
and  the  interest 

957-H  Yes 

957-1  2913.12  * Mr.  Holland  had 

^2913. 12  in  his  savings 
account  at  the  end  of  the 
year. 

957- J c,  0,  and  p * Yes 

957- K 2.75  * The  selling  price 
should  be  $2.75  per  box. 

959- L The  replacement  for  p is 
0.  * No 

959-M  The  replacement  for  p is 
negative.  * No 

382-k  The  force  and  the  distance 

959- B 15  * Yes 

959- C 375  * 375  foot-pounds  of 
work  are  necessary  to 
raise  the  25  lb.  object  a 
distance  of  15  ft. 

959- D w is  a variable  for  the 
work  and  t is  a variable 
for  the  time.  * The  work 
and  the  time 

959- E Replace  w by  66,000  and 
t by  30. 

959-F  2200  * The  power  of  the 

machine  is  2200  foot- 
pounds per  second. 

959-G  I 132,000  foot-pounds 
per  minute 
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383-W  The  number  of  volts  and 
the  number  of  ohms 
383-\  From  problem  N you  know 
that  there  are  120  volts 
pressure  and  15  ohms  re- 
sistance. Therefore,  you 

can  replace  E in  I = A by 
R 

120  and  R by  15  to  obtain 

j - 120 

15’ 

383-i}  8*8  amperes  of  current 

will  flow  through  the 
resistance. 

383-K  The  number  of  volts  of 

pressure  * The  number  of 
amperes  of  current  * The 
number  of  volts  and  the 
number  of  amperes 
383-1  W in  V = El  was  replaced 
by  5500  and  I was  re- 
placed by  50.  * 110 

383-M  110  volts  of  pressure  will 

produce  the  5500  watts  of 
power. 

383-H  212°  on  the  Fahrenheit 

scale  and  100°  on.  the 
centigrade  scale 
383-0  100  * 180  * Yes 

38^-P  F * Yes 
55^-Q  25 

38i-R  C=|(F-32). 

fC  = i • |(F  - 32). 
Well-defined  property  of 
multiplication. 
fC  = F - 32. 

Reciprocal  property  and 
identity-element  property 
of  multiplication. 

IC  + 32  = F - 32  + 32. 
Well-defined  property  of 
addition. 

+ 32  = F. 

Additive-inverse  property. 
F =\C  + 32. 

Symmetric  property  of 
equality 


38i-S 

50  * Yes 

38J^-J 

122  * 122°  F,  is  the  same 
temperature  as  50°  C. 

On  your 

own 

38^-] 

S = C + 0 + p . * 

69.95  = 47.50  + 9.70  + p. 
* ^12. 75 

38k-l 

C = |(F  - 32).  * 

C = f("18  - 32).  * 

”271°  C. 

381^-Z 

10  = fd.  * 880  = f X.55. 

* 16  lb. 

38^-^ 

a = p + i,  * 811.83  = 

750  + i.  * .$61.83 

385-S 

T — E — 850 

R'  R * 

3ph  ohms 

385-6 

i = prt.  * 1260  = 
6000r(4).  * 

385-1 

P * 165000  = 

500000_  * 3^ 
t ” 

385-8 

S = C + 0 + p . * 

14.79  = 18.00  + 4.50  + p. 
* ^7.71  loss 

385-9 

W El.  * W = 120  X 

* 60  watts 

385- 1 0 

i = prt.  * i = 500  X 
.065  X 1.  * .$32.50 

385- 1 1 

I 20  = -A.  * 

R 8.5 

170'  volts 

385- 1 2 

F = \C  + 32.  * 

F = 1(1535)  + 32.  * 

2795°  F. 

555-13 

s = c + 0 + p.  * 

S = 14  + 1.95  + 5.15. 

* .$21.10 

Keeping 

skilful 

555-1 

27. 857 

385-1 

”1.39 

385-8 

1.9 

555- 

”16.325 

385-S 

”15.28 

555-6 

”8.39 

385-1 

”24.3 

555-8 

4.6 

555-9 

25 

555-10 

”4.508 

555-1 1 

”18.9 

555-12 

”16.4 

555-13 

57.97 

555-11 

”182.10 

555-15 

"1092 

555-16 

194.56 

Lesson 

Ml 

555-A 

Yes 

385-8 

Use  the  commutative  and 
associative  properties  of 
addition.  * Use  the 
identity-element  property 
of  multiplication,  the 
well-defined  property  of 
addition,  and  the  distrib- 
utive property.  * Use 
the  well-defined  property 
of  multiplication. 

386-0 

18  is  given  as  the  length 
of  the  rectangle  and  15 
is  given  as  the  width. 

* {66}  * 66  ft. 

386-0 

You  can  replace  p and  1 
in  /)  = 2i  + 2w.  Then  find 
the  replacement  for  w that 
satisfies  the  condition 
you  obtain. 

555-E 

The  measures  of  the  sides 
are  equal. 

555-F 

The  length  and  width  of 
a square  are  both  equal 
to  the  measure  of  a side 
of  the  square. 

386-0 

Use  the  distributive  prop- 
erty. * Use  the  well- 
defined  property  of  mul- 
tiplication. 

555-H 

Replace  p in-  p = As  by  the 
given  measure  of  the  pe- 
rimeter. Then  find,  the 
replacement  for  s that 
satisfies  the  condition 
you  obtain. 
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386-\  The  perimeter  of  the 

triangle  * The  measure 
of  the  sides  of  the  tri- 
angle 

386-x}  The  measures  of  the  sides 
are  equal. 

386-Y.  Yes 

386- h  Yes  * Use  the  definition 

of  equivalent  rate  pairs. 

557- B 1|  * 3 * {41}  * The  area 

of  the  parallelogram  is 
4j  sq.  ft. 

387- C  Yes.  The  segment  that 

represents  the  width  is 
perpendicular  to  the  lines 
that  include  a pair  of 
opposite  sides  of  the 
rectangle.  * Yes  * A 
rectangle  is  a parallelo- 
gram. You  can  use  the 
width  of  the-  rectangle 
as  a replacement  for  a in 
A = ab  because  the  width 
is  the  measure  of  the 
altitude.  You  can  use  the 
length  of  the  rectangle 
as  a replacement  for  b in 
A = ab  because  the  length 
is  the  measure  of  the  base. 

557-D  Replace  4 in  4 = iw  by 

the  area  of  the  rectangle 
and  w by  the  width  of  the 
rectangle.  Then  find  the 
I that  satisfies  the  con- 
dition obtained. 

557-E  They  are  equal.  Yes 

557-F  The  measure  of  the  base 

* The  measure  of  the 
altitude  * Think  of  a 
parallelogram  that  has  a 
base  and  an  altitude  in 
common  with  the  triangle. 
The  condition  6/1  ~ 24/a 
can  be  used  to  find  the 
area  of  the  parallelogram 
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if  you  use  24  to  refer 
to  the  area  of  the  paral- 
lelogram. If  a parallel- 
ogram and  a triangle  have 
a common  base  and  a com- 
mon altitude,  then  the 
area  of  the  parallelogram 
is  2 times  the  area  of 
the  triangle.  Thus,  if 
24  in  6/1  24/a  refers 

to  the  area  of  the  paral- 
lelogram, then  A refers 
to  the  area  of  the  tri- 
angle. 

557-G  Use  the  definition  of 
equivalent  rate  pairs. 

557-H  Use  the  reciprocal  of  2 
and  the  well-defined 
property  of  multiplica- 
tion. Multiply  both  24 
and  a 6 in  24  = a6  by  y. 

557-1  Replace  c by  2 and  6 by 
3.5. 

557-J  {3.5} 

557-K  3. 5 sq.  in. 

555-A  (Column  1)  Sides  AB  and 

CD  and  sides  BC  and  AD 

555-B  (Column  1)  Yes.  If  the 

intersection  of  two  co- 

planar  lines  is  the  empty 

set,  then  the  two  lines 
are  parallel.  * Yes. 

Two  segments  included  in 
parallel  lines  are 
parallel. 

555-C  No 

555-D  ABCD  is  a quadrilateral 
that  has  two,  and  only 
two,  parallel  sides. 

388-E  {Gl  * {F} 

555-F  Yes  * Yes 

555-G  Yes 

555-H  BE  is  perpendicular  to 

both  of  the  lines  that 
include  the  parallel 
sides  of  the  trapezoid. 


The  endpoints  of  BE  are 
contained  in  the  lines 
that  include  the  parallel 
sides.  * HD  is  perpendi- 
cular to  both  of  the  lines 
that  include  the  parallel 
sides  of  the  trapezoid. 

The  endpoints  of  HD  are 
contained  in  the  lines 
that  include  the  parallel 
sides. 

388-^  AB  is  not  perpendicular 

to  the  lines  that  include 
the  parallel  sides  of  the 
trapezoid.  CD  is  not 
perpendicular  to  the  lines 
that  include  the  parallel 
sides  of  the  trapezoid. 

555-J  Any  parallelogram  that 
has  a right  angle  is  a 
rectangle.  ZE  is  a right 
angle. 

555-K  Yes  * BE  and  GF  are  op- 
posite sides  of  rectangle 
EBGF  and  opposite  sides 
of  a rectangle  have  the 
same  measure. 

555-L  Yes 

555-A  (Column  2)  ZJ  and  ZL  are 
one  pair  of  opposite 
angles  and  ZK  and  ZM  are 
the  other  pair.  * Points 
J and  L are  one  pair  of 
opposite  vertices  and 
points  K and  M are  the 
other  pair. 

555-B  (Column  2)  Segment  KM 

555-C  JK,  KM,  and  JI  * E,  IS, 
and  KM 

555-D  The  closed  region  deter- 
mined by  trapezoid  JKLM 
Yes 

555-E  Yes  * Yes 

555-F  JM 

555-G  Yes  * Yes 

555-H  KL 


! 


589 -\ 
389-^ 

389-Y. 


389- 1 
389 

389 

390- ti 
On  your 
590-1 

390r-2 

390-Z 

390-^ 

590-5 

390-5 

390-1 
390-Z 
390 -d 
590-10 


Yes  * Yes 

The  measure  of  the  alti- 
tude of  AJKM  is  the  same 
as  the  measure  of  the 
altitude  of  AKLM. 
a represents  the  measure 
of  the  altitude  of  AJKM. 

6i  represents  the  measure 
of  the  base  of  AJKM. 

Thus,  the  area  of  AJKM  is 
represented  by  ya6i.  *■ 
a represents  the  measure 
of  the  altitude  of  AKLM. 

O2  represents  the  measure 
of  the  base  of  AKLM. 

Thus,  the  area  of  AKLM  is 
represented  by  -jabs. 

Yes 

Distributive  property  * 
Yes  * JM  * KL 
Replace  a by  3,  61  by  5, 
and  O2  by  7. 

Yes  * 18  sq.  in. 
own 

p = a + b + c . 

p = Q + 7 + Q. 

{191.  19  mm. 

A = luj.  24  = 1(5). 

{4.8}.  4.8  ft. 

p = 4s.  p - 4(9y) . 

{38).  38  ft. 

p - 2)S . p = 3(5.2). 
{15.6).  15.6  cm. 

4 = a6.  A = 4.7  X 6.2. 
{29.14).  29.14  sq.  yd. 

p = 2L  + 2w. 
p = 2(32)  + 2(20.5). 

{105).  105  cm. 

4 = s".  4 - (2{)\ 

sq.  in. 

4 = iab.  A = i(5.3)(6.2). 
{16.43).  16.43  sq.  yd. 

4 = ab.  6.3  = (.7)6. 

{9).  9 m. 

p — 2l  -h  2io. 

39  = 2(14)  + 2w. 


{5^: 

I.  5y  cm. 

390- 

-II 

4 = 

70(61  + 62). 

4 = 

i(li)(3  + 5i). 

{6|: 

1.  67  sq.  ft. 

390- 

-12 

4 = 

\ab.  4=i(li)(j^ 

{ i_L' 

).  77  sq.  m. 

390- 

-13 

p = 

4s.  13.6  = 4s. 

{3.4).  3.4  mm. 

390- 

-|i| 

4 = 

70(61  + 62). 

6.5 

= i(o)(2.2  + 4.3). 

{2). 

, 2 ft. 

390- 

-15 

p = 

4s  A 4 = s®. 

35  = 4s  A 4 = s^ 

{(8-^,76i^)}  foi' 

76^  sq.  ft. 

590-16  4 = jab  A p =a+  6 +c. 

4 = 1(4)6  A 16  = 5 + 6 + 
5.  {(12,6))  for  (4,6). 

12  sq.  ft. 

Applying  mathematics 


591-1 

s - c + 0 + ^. 

14703  = 10247  + 

1824.35  + p.  $2631.65 

591-2 

/>  = li.  75000  = 
t 30 

2,250,000  foot-pounds 

591-3 

i = prt . 

i = (2400) (.055) (2).  $264 

591-14 

F = |C  + 32. 

F = |-(810)  + 32.  1490°  F, 

591-5 

d = rt.  250.2  = r(4.5). 

55. 6 mi.  per  hr. 

591  -6 

^ ~ io’  22|  gal. 

591-7 

I =K.  10.5  = 

R 9.6 

100.8  volts 

591-8 

o = p A-  i , 

a = 4500  + 146.25. 

$4646.25 

591-9 

p = br.  p - 6,049,000  X 
.111.  671,439  persons 

591-10 

p — 21  + 2uj. 

34^-  = 2(10i)  + 2uj.  6^  ft. 

591-11 

cos  t - y.  cos  77  = 

26  ft. 

591-12 

4 = Iw.  4 = 295.5(1572). 

464,526  sq.  ft. 


391 -\3  W = El.  1.86X10®  = 

£(2.0  X 10^). 

9.3  X 10®  volts 

391- lH  w = fd.  w=15(4). 

60  foot-pounds 
59i-l5  s = c A-  0 A-  p. 

12.95  = 8.75  + .98  + ^. 
.t3.22 

59i-16  L = kg.  69  = 12g. 

5i  ft. 

591-17  ^=3s.  p=3(4\). 

12j  in. 

591-18  d = rt.  1000  = 6256. 

1.6  hr. 

591-19  i = prt. 

270  = 1500  (r.)  3.  6% 

392- 20  C = |(£  - 32). 

C = 1(68  - 32).  20°  C. 

392-21  p = 6r.  395.30  = 6 (.059). 

.$6700 

392-22  A = ia(6i  + 62). 

4 = i(12i)(24  + 36i).  I 

3781  sq.  ft.  ' 

392-23  tan  t = tan  t = 

42  ; 

392-2^  p=4s.  p=4(33\).  ! 

158  in.  |! 

■595-25  c = np.  91.80  = 12p. 

.$7. 65  ■' 

595-26  4 = s®.  4 = 150®. 

22,500  sq.  ft. 

392-11  sin  6 =-Y.  sin  6 = 

^ 28 

61 

595-28  4 = 4-a6. 

4 = |(20.4)(30.2). 

308.04  sq.  cm. 

Checking  up 


Test  158 
392-1  T 
595-2  P 
595-3  F 
595 T 
595  -5  T 
595-6  F 
595  -1  F 
595-8  T 
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■392-9 

T 

■392-10 

P 

Test  159 

392-1 1 

(d)  (-3,2) 

392-12 

(b)  (x.'dx) 

392-^3 

(c)  parabola 

595-11 

(c)  y =1-. 

595-15 

(b)  a two-part  curve- 

595-16 

0 

A II 

CN 

K 

ci3 

595-17 

(d)  12.435  < 12.4. 

595-16 

(b)  c - np. 

595-19 

(d)  100 

595-20 

(c)  A = .ja{bx  + 62). 

Test  160 

595-21 

9 

2 

595-22 

x^ 

595-23 

variation 

595-21 

hyperbola 

595-25 

T 

595-26 

distance 

595-27 

percentage 

595-28 

3 

595-29 

average 

595-30 

two 

Test  161 

595-31 

p = 2(124)  + 2(84).  42 

595-32 

6 = 4s.  ly  in. 

595-33 

A =3(17).  51m. 

595-31 

12  = 86.  14  yd. 

595-35 

32=i(4)6.  16  in. 

595-36 

A = 5(8.6).  43  sq.  ft. 

595-37 

A = 4(4)(e.9  + 6.7). 
31.2  sq.  mi. 

Test  162 

59.4- 1 

P.. 

591-2 

T 

■39^-Z 

T 

59.^ -1 

T 

59^-5 

T 

39k -8 

T 

39k-7 

T 

594-8 

T 

594-9 

T 

594-10 

T 

Test  163 

594-11 

Identity-element  property 
of  addition 

594- 12 

Commutative  property  of 
addition 

594-13 

Additive-inverse  property 

594-11 

Associative  property  of 
addition 

594-15 

Well-defined  property  of 
addition 

Test  164 

594- 1 6 

(c)  Two  points 

594-17 

(b)  180 

594- 1 8 

(b)  an  equiangular 

594-19 

(a)  (^)® 

594-20 

(d)  real  numbers 

594-21 

(d)  < /5(/8) 

594-22 

(b)  100  cm. 

594-23 

(d)  one 

595-21 

(b)  4 

595-25 

(c)  sin  ZE/1 

Test  165 

595-26 

X,  increase  in  Mr.  Meyer's 

salary. 

4500  + X < 8200  A ;e  > 0. 

{x  \ 0 < X < 3700}. 

Less  than  ^3700 

395-27  X,  amount  Ann  spent. 

y,  amount  -'Fred  spent. 

X + y = 24.60  l\  X - 2y. 
{(16.40,8.20)]. 

Ann  spent  .$16.40  and  Fred 
spent  .$8.20. 


395-28  X,  number  of  blocks  Mr. 
Wagner  had  before  he 
bought  a load  of. '32. 

;c  < 48  A X + 32  >•  52  A 
X e'l. 

{21,  22,  23,  ....  47). 

21  through  47  blocks 

395-29  A = (14)2.  mi  ^ 
in. 

395-30  X - y = ”4  A X = I + |. 
{(li,54)} 

395r.3l  x/y  r.  27/9  A x + y =16. 
{(12.4)1 

395-32  xy  = 16  A X = 24  + 
{(54,3)} 

395-38  xyz  - 4O7  A x = 3y  A y = 

22  - 6. 

{(11,34  1)1 

Test  165b 

395-8^  180 
595-35  6 
595-36  b 
595-37  c 
595-38  d 

595-39  The  starting  point  is  S 

and  the  terminal  point  is  K 
595-10  4.75 
595-11  b 
595-12  2.5 
.995-13  .01  ft. 

595-11  similar 
595-15  directly 
595-16  2300 


Test  165c 

396  -17  CO planar 

595-18  {L,  M,  N} 

595  -19  L 

595  -50  MS 

595  -61  page  5,  D2 
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396  -52  union 
396 -S3  ^ 
396  -54  right 
j 396  -55  ^ 
i 396  -56  d 
396  -57  b 
396  -58  locus 


Test  165d 
396  -59  180 

396  -60  Side  JK,  side  KL,  side  JL 
396  -61-  Ra 
396  -62  a 
[ -63  b 

I 396  -64  d 
I 595  -65  b 
! 396  -66  8564 
396  -67  {x/x<6  } 

396  -68  {(5, -3,1) } 

396  -69  4 
) 396  -70  adjacent 
^5^-71  a 
, 396  -72  Side  RM 
396  -73  c 
I 396  -74  8 X 10"^ 

! Lesson  178 

! 397^^  No.  Because  the  two 

ii 

I copies  are  new,  they  look 

alike;  and  because  they 
I are  on  the  same  shelf, 

; one  is  not  easier  to  reach 

than  the  other.  Therefore, 
it  does  not  seem  likely 
j that  you  would  choose  one 

! copy  in  preference  to  the 

other. 

' 397-B  Because  the  pieces  of  pie 
look  alike,  the  chance  of 
] someone '"s  choosing  one  of 

! the  pieces  is  the  same 

for  each  piece. 


597-C  Yes.  Because  there  are 
2 pieces  of  lemon  candy 
for  each  piece  of  mint 
candy, 'it  seems  more 
likely  that  you  would 
take  a- piece  of  lemon 
candy  rather  than  a piece 
of  mint  candy. 

398-0  Taking  the  white  marble 
* Yes 

398-E  If  the  marbles  are  the 
same  size,  each  outcome 
is  equally  likely  to 
occur. 

398-?  1 

398-Q  1,  2,  3,  4,  5,  and  6 Yes 

398-\\  1 

398 -\  1 chance  in  6 

398 Condition  A requires  that 
1/2  and  P/l  be  equivalent 
to  each  other.  * The  num- 
ber of  chances  in  1 the 
blue  marble  has  of  being 
taken 

398-B  Use  the  definition  of 

equivalent  rate  pairs.  * 
Use  the  well-defined  prop- 
erty of  multiplication. 
Multiply  both  2P  and  1 in 
22  = 1 by  i.  * i * i 

399  -C  No 


399  -D  The  rate  that  the  numeral 
4 will  occur  per  6 chances 
* 1 chance,  or  1 experiment 


399-E  {{]  * 2(4)  = i.  * The 

symbol  2(4)  represents 
the  outcome  that  you  are 
considering. 

399-?  Yes  * 3/10 


399-Q  The  probability  that  Mrs. 

Andrews  will  pick  a hard- 
boiled  egg  * 1 experiment, 
or  1 chance 


399-H  * Yes  * 

2(  hard-boiled)  = 


j^00-\  For  the  experiment  de- 
scribed in  Dl,  the  favor- 
able outcome  is  Jim's 
taking  the  blue  marble. 
For  the  experiment  de- 
scribed in  D2,  the  favor- 
able outcome  is  the 
pointer  stopping  on  the 
numeral  4.  For  the  ex- 
periment described  in  D5, 
the  favorable  outcome  is 
Mrs.  Andrews'  picking  a 
hard-boiled  egg. 


4,00-3  The  number  of  favorable 
outcomes  and  the  number 
of  possible  outcomes 
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Ji^OO-K  f/t.  This  rate  pair  rep- 
resents the  favorable 
outcomes  per  total 
outcomes. 

4-00-L  Use  the  definition  of 

equivalent  rate  pairs.  * 
Use  the  well-defined 
property  of  multiplica- 
tion. Multiply  both  Pt 
and  / in  Pt  = / by  -1. 


UOO-H  I * -i 

Yes.  The  quotient  of  any 
positive  real  number  and 
itself  is  1. 

JfOO-Q  The  probability  is  0.  The 
quotient  of  0 and  any 
positive  real  number  is  0. 
No.  The  greatest  number 
of  favorable  outcomes 
is  the  total  number  of 
possible  outcomes.  * 

No.  For  the  probabil- 
, ity  to  be  greater  than  1, 

there  would  have  to  be 
i mor-e  favorable  outcomes 

than  possible  outcomes. 

II  Ji,00-^  No.  The  least  possible 
■ number  of  favorable  out- 

jl  comes  is  0.  * The  quo- 

I tient  of  any  non-negative 

’ real  number  and  a positive 

real  number  is  a non- 
negative real  number. 

On  your  own 

4:00-1  6 * 2 * The  probability 

that  Mrs.  Emerson  will 
open  a can  of  peas  is  -j. 

401-2  6 * 4 * The  probability 

that  Mrs.  Emerson  will 
open  a can  of  green 
beans  is  -j. 

401-Z  6 * 0 * The  probability 

that  Mrs.  Emerson  will 
open  a can  of  corn  is  0. 

401-^  12  * 4 *■  The  probability 

that  each  player  has  of 


getting  a ticket  is  y. 

401-B  There  are  495  combinations 
of  the  12  members  of  the 
team  arranged  4 at  a time. 
Therefore,  there  are  495 
possible  outcomes  when  401 -\2 
you  consider  which  4 
boys  will  receive  the 
tickets.  *■  There  is  only 
1 favorable  outcome  of 
Cal,  Ernie,  Ted,  and  Russ 
receiving  the  tickets.  * 

The  probability  that  Cal, 

Ernie,  Ted,  and  Russ  will 
get  the  4 tickets  is 


401-S  6 * 6 * The  probability 

that  you  will  get  a 
piece  of  chocolate  is  1. 

401-7  7 * 3 * The  probability 

that  Mr.  Levy  will  take 
a carton  of  black  coffee 
is  f. 

401-%  7 * 4 * The  probability 

that  Mr.  Levy  will  take 
a carton  of  coffee  with 
cream  is  y. 

401-%  An  example  is:  The  chess 
club  in  Hancock  High 
School  consists  of  4 
girls  and  5 boys.  The 
president  is  chosen  by 
drawing  a name  from  a 
hat.  What  is  the  proba- 
bility of  having  a girl 
as  president  of  the  club? 

401-\0  An  example  is:  There  are 
100  marbles  in  a bag.  All 
but  1 are  white.  What  is 
the  probability  of  draw- 
ing a white  marble  from 
the  bag  without  looking? 

401-\\  An  example  is:  In  a 

game  of  musical  chairs, 

15  children  remain  in 
the  game.  What  is  each 
child's  probability  that 


Lesson 

401- k 

402- % 
402-Z 


402-D 


he  will  be  eliminated 
from  the  game  the  next 
time  the  music  stops? 

Only  one  chair  is  re- 
moved at  a time. 

An  example  is:  Miss 
Drake  is  the  only  eighth- 
grade  English  teacher  in 
Strathdale  Junior  High 
School.  Jim  signed  up 
for  eighth-grade  English 
in  Strathdale  Junior 
High  School.  What  is  the 
probability  that  Jim 
will  have  Miss  Drake  for 
an  English  teacher? 

An  example  is:  A manu- 
facturer of  photoflash 
bulbs  tests  2 out  of  every 
1000  bulbs  he  produces. 
What  is  the  probability 
that  a given  bulb  will  be 
tested? 

179 

1,  2,  3,  and  4*1,  2,  3, 

4,  and  5 
Yes 

There  are  4 ways  of  draw- 
ing a blue  tag.  There 
are  5 ways  of  drawing  a 
red  tag.  Therefore,  there 
are  4X5,  or  20,  ways  of 
drawing  a blue  tag  and  a 
red  tag. 

Yes.  The  numeral  2 
appears  on  a blue  tag 
and  the  numeral  3 on  a 
red  tag.  * Yes.  The  nu- 
meral 1 appears  on  a blue 
tag  and  the  numeral  5 on 
a red  tag.  * No.  The 
numeral  5 does  not  appear 
on  a blue  tag.  * No.  The 
numeral  7 does  not  appear 
on  a red  tag. 
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20 

W-F  (2,1),  (2,2),  (2,3), 

(2.4) ,  and  (2,5)  * 2 * 

Yes 

4-02-0  4 * It  is  the  numeral  4. 

402- tt  (1,1),  (2,2),  (3,3),  and 

(4.4)  =*=  (1,1),  (1,2), 
(1,3),  (1,4),  and  (1,5) 

* (1,5),  (2,5),  (3,5), 
and  (4,5) 

403- \  B = {1,  2,  3,  4). 

403- J Yes  * Yes  * No 

403-K  R = {1,  2,  3,  4,  5). 

403-1  Yes  * Yes  * No 

403-U  Yes.  A Cartesian  set  is 

a set  of  all  ordered  pairs 
that  can  be  formed  by- 
matching  each  member  of 
one  set  in  turn  with 
each  member  of  a second 
set. 

403-^  Yes 
403-^  Yes  ' 

403-B  Yes  * Yes  * Yes 
403-C  See  the  chart  below.  * 

Yes  * 24 


1 

2 

3 

4 

1 

(1,1) 

(1,2) 

(1,3) 

(1,4) 

2 

(2,1) 

(2,2) 

(2,3) 

(2,4) 

3 

(3,1) 

(3,2) 

(3,3) 

(3,4) 

4 

(4,1) 

(4,2) 

(4,3) 

(4,4) 

5 

(5,1) 

(5,2) 

(5,3) 

(5,4) 

6 

(6,1) 

(6,2) 

(6,3) 

(6,4) 

403-D  A = {1,  2,  3,  4,  5,  6}. 

403-E  H = (1,  2,  3,  4). 

403-^  A X H * You  know  that 

the  sample  space  repre- 
sented in  the  chart  was 
obtained  by  matching  each 
element  in  set  A with  each 

element  in  set  H.  The 

Cartesian  set  A 'X  H is  ob- 
tained in  the  same  way. 


403- 0  The  members  of  a Cartesian 

set  are  ordered  pairs  405-^ 

of  objects  rather  -than 
single  objects. 

404- K  a = {(1,1),  (1,2),  (1,3), 

(1.4) ,_  (1,5)1. 

404-0  Yes.  Each  member  of  A 

is  also  a member  of  B x R. 

* Yes.  Each  member  of  A 405-0 
satisfies  b - 1. 

40 4-0  Each  member  of  B x R that 

has  1 as  the  first  compo- 
nent is  a favorable  out-  405-O 
come  of  the  experiment. 

Each  element  of  A has  a 
first  component  of  1. 

404-O  20  * Yes.  B X R contains  4,05-7 

all  the  possible  outcomes  406-8 
of  the  experiment  and 
each  member  of  B X R is 
an  outcome  of  the  exper- 
iment. 

404-E  5 

404- F  The  number  of  favorable 

outcomes  and  the  number  400-9 

of  possible  outcomes 

405- 8  The  event  that  we  are 

considering  is  A.  5 * 

20  * P(A)  = 

On  your  own 

405-\  See  the  chart  below.  406-10 

405-2  42 

405-3  A = {(1,1),  (2,2),  (3,3), 

(4.4) ,  (5,5),  (6,6)1. 

P(A)  = The  probabil- 


ity of  event  A is  j. 

B = {(2,1),  (3,1),  (3,2), 

(4.1) ,  (4,2),  (4,3),  (5,1), 

(5.2) ,  (5,3),  (5,4),  (6,1), 

(6.2) ,  (6,3),  (6,4),  (6,5)1. 

P(B)  = The  probability 

of  event  B is 

C - {(6,7)1.  P(C)  = 

42 

The  probability  of  event 

c is  Jj. 

D = ((1,1)).  P(D)  = 

42 

The  probability  of  event 
D is 

{Si,  S2,  S3,  Ui,  U2 1 

The  set  of  favorable  out- 
comes is  {si , S2 , S3 1 . 

P(  sharpened)  The 

5 

probability  of  taking  a 
sharpened  pencil  from  the 
box  is  f. 

The  set  of  favorable  out- 
comes is  {ui,  U2 1 . 

P(  unsharpened)  = The 
5 

probability -of  taking  an 
unsharpened  pencil  from 
the  box  is  j. 

The  set  of  favorable  out- 
comes is  { 1 . 

P(pen)  = — . The  probabil- 
5 

ity  of  taking  a pen  from 
the  box  is  0. 
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1 

2 

3 

4 

.5 

6 

7 

1 

(1,1) 

(1,2) 

(1,3) 

(1,4) 

(1,5) 

(1,6) 

(1,7) 

2 

(2,1) 

(2,2) 

•(2,3) 

(2,4) 

(2,5) 

(2,6) 

(2,7) 

3 

(3,1) 

(3,2) 

(3,3) 

(3,4) 

(3,5) 

(3,6) 

(3,7) 

4 

(4,1) 

(4,2) 

(4,3) 

(4,4) 

(4,5) 

(4,6) 

(4,7) 

5 

(5,1) 

(5,2) 

(5,3) 

(5,4) 

(5,5) 

(5,6) 

(5,7) 

6 

(6,1) 

(6,2) 

(6,3) 

(6,4) 

(6,5) 

(6,6) 

(6,7) 
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m~\\ 


m-\i 

kOQ- 1 3 

^06-\^ 


P(Q.)  |=-|.  There 

are  12  elements  in  the 
sample  space. 

P(R)  “ Jg*  The  probabil- 
ity of  event  R is  jy* 

P(S)  1 There 

4 4 

are  4 elements  in  event  S. 
Pi'TI  = ™ 2.  zz  ^ 

40'  ® 40’ 

There  are  15  elements  in 
event  T. 


Lesson  180 

U06-K  The  number  named  on  a 
blue  tag  * The  number 

named  on  a red  tag 

^06-B  S = {(b,r)  1 1 1 6 1 4 A 
1 ^ r = 5].  .The  universe 
for  6 and  r is  Ip. 

i06-C  20  * 20  * ^ 

^06-U  {(2,1),  (2,2),  (2,3), 

(2,4),  (2,5)}  * Yes 

{(1,3),  (2,3),  (3,3), 

(4,3)]  * Event  B is  the 

set  of  all  outcomes  in 
which  you  draw  a red  tag 
with  the  numeral  3. 

Yes  * Yes 

^07-G  There,  are  5 elements  in 
event  A.  Therefore, 

P(A)  = or  -5-.  * There 

are  4 elements  in  event 
B.  Therefore,  P(B)  = 
or  i. 

J^07-W  Yes 

j^07-\  Just  the  one  member  (2,3) 

* Yes 

j^07-yi  Yes.  Each  member  of 

{(2,3)}  is  also  a member 
of  S.  * The  event  {(2,3)} 
contains  1 member  and  S 
has  20  members.  There- 
fore, P{(2,3)}  = * 

A n B is  the  same  set  as 
{(2,3)}  and,  therefore, 


the  probability  of  A n B 
is  the  same  as  the  prob- 
ability of  { (2,3)}. 


Yes 

m-w 

W-L 

(2.3)  * (2,1),  (2,2), 

(2.4) ,  and. (2, 5)  * (1,3), 
(3,3),  (4,3)  * Yes 

8 * P(A  u B)  = or  1, 

because  A U B has  8 mem- 
bers and  the  sample  space 
has  20  members. 

Yes  * — 

P(A  n B)  is  equal  to 
* Yes  * Y 

l09-\ 

^08-? 

P(A  U B)  is  equal  to  -f-. 

J^09-^i 

* P(A  U B)  is  the  same 

^09-K 

number  as  P(A)  + P(B)  - 
P(A  n B). 

^09-1 

m-k 

{(1,3),  (2,2),  (3,1)}  * 
Event  X is  the  set  of  all 

outcomes  in  which  the 

numbers  named  on  a blue 
tag  and  a red  tag  have  a 

sum  of  4. 

^09-H 

m-% 

{(1,4),  (2,4),  (3,4), 

(4,4)}  * Event  Y is  the 
set  of  all  outcomes  in 
which  the  red  tag  drawn 

has  the  numeral  4. 

k09-B 

m-o 

No  If  one  of  the  tags 

has  the  'numeral  4 on  it, 
then  the  numerals  on  a 
blue  tag  and  a red  tag 
will  express  two  numbers 
whose  sum  is  greater 
than  4. 

^09-C 

Yes 

No 

Set  S contains  20  members. 

There  are  3 members  in  X. 

Therefore,  P(X)  = jy* 

^09-d 

There  are  4 members  in  Y. 

Therefore,  P(Y)  = or 

I 

i09-F 

5* 

0.  X and  Y are  mutually 
exclusive  events.  * The 

empty  set  * Since  X n Y 
does  not  contain  any  mem- 
bers, P(X  n Y)  = ^,  or  0. 
(Column  1)  For  each  M and 
N,  if  M and  N are  events 
in  a finite  sample  space, 
then  P{M  U ff)  = 

P{M)  + P{N)  - P(M  n N). 
Therefore,  P(X  U Y)  = 

P(X)  + P(Y)  - P(X  n Y).  * 
Yes.  Since  X n Y is  the 
empty -set,  P(X  n Y)  = 0. 
(Column  1)  2^  + Y - 0,  or 

_z.  * z 
20  20 

Yes  Yes 

{(1,1)}  * {(4,5)} 

Yes.  Sets  J and  K do  not 

contain  any  common  members. 

* Yes.  Events  that  have 

no  elements  in  common  are 

mutually  exclusive  events, 

2-V  * ^ * 0 =*=  2-V  ^ 23  - 0, 

or  T3 

Yes 

{(1,1),  (1,2),  (1,3), 

(1,4),  (1,5),  (2,1),  (2,2), 

(2.3) ,  (2,4),  (2,5),  (3,1), 
(3,2),  (3,3),  (3,4),  (3,5)} 
{(4,1),  (4,2),  (4,3), 

(4.4) ,  (4,5)}  No  * Yes 
Yes  * Since  { ( 6, r)  | 

b ^ 4}  contains  all  the 
members  of  set  S that  are 
not  members  of  set  D,  and 
since  no  member. of 
{ (6, r)  1 6^4}  is  con- 
tained in  D,  { (6, r)  1 
6^4]  is  the  complement 
of  D.  The  universe  is 
set  S. 

Yes 

Yes 

Yes  * D and  D are  events 
of  a finite  sample  space 
that  have  no  elements  in 
common. 
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i09-\ 


^10-J 

ilO-K 


JplO-\{ 

j^lO-0 


J^IO-? 


Each  member  of  S is  a mem- 
ber of  either  D or  D. 

Each  member  of  D and  each 
member  of  D is  a member 
of  S. 

(Column  2)  Because  each 
possible  outcome  is  a mem- 
ber of  S,  each  possible 
outcome  is  a favorable 
outcome. 

(Column  2)  The  event  you 
are  considering  is  the 
same  as  the  sample  space. 
P(S)  = Therefore, 

P(S)  = 1. 

Yes  * Yes 

D.  U D is  the  same  as  the 
sample  space  S,  and  the 
probability  of  S is  1. 

For  each  M and  N,  ii  M 
and  jV  are  mutually  exclu- 
sive events  of  a finite 
sample  space,  then 
P{M  U Y)  = P{M)  + P{N). 

Use  the  well-defined  prop- 
erty of  addition.  Add  the 
additive  inverse  of  P{D) 
to  both  P{D)  + P(d)  and  1 
in  P{D)  + P{D)  = 1.  * Yes 
Yes 

Yes.  The  union  of  two 
complementary  sets  is  the 
universe.  * The  probabil- 
ity of  an  event  that  is 
the  same  as  the  sample 
space  is  1. 

Yes.  Since  complementary 
events  are  mutually  ex- 
clusive, the  probability 
of  their  union  is  the 
same  as  the  sura  of  their 
separate  probabilities. 
Since  the  probability  of 
their  union  is  1,  the  sum 
of  their  separate  proba- 
bilities must  be  1.  * 


Subtract  the  probability 
of  the  given  event  from 

1. 

1 * For  each  M and  M.  if 
M and  M are  two  comple- 
mentary events  in  a fi- 
nite sample  space,  then 
PiM)  = 1 - P{M).  * Yes 
On  your  own 
Yes 

No  * The  sample  points 
6 and  12  are  in  both  A 
and  B. 

A = {3,  6,  9,  12,  15}. 

P(A)  = or  f 
B = {2,  4,  6,-  8,  10,  12, 
14).  P(B)  = 

A n B = {6,  12). 

P(A  n B)  =73.  Therefore, 
P(A  U B)  = i 
or  -j.  The  probability 
that  A or  B will  occur 
is  3-.  The  probability 
that  A and  B will  occur 
is  -7^. 

Yes  * B and  C do  not  -have 
any  common  members. 

C = {3,  5,  7,  11,  13). 

P(C)  = 7^,  or  i. 

B n C = { ].  Therefore, 
P(B  n C)  = 0.  * Since 

B and  C are  mutually  ex- 
clusive, P(B  U C)  = 

P(B)  + P(C).  Therefore, 
P(B  u C)  = i + ,1.  cr  i 
4,11-S  The  event  that  B does  not 
occur  is  the  event  in 
which  the  tag  drawn  has 
a numeral  for  an  odd 
number.  * Yes 

j^n-7  i * P(B)  - 1 - P(B). 

P(B)  - 1 - fs,  or  7?^. 

* 0 * 1 

J^n-8  {(G,H),  (G,I),  (G,J), 

(H,I),  (H,J),  (I,J)] 


^lO-l 

^10-1 


J^ll-8 


^11-2 

411-10 

411-\\ 


411-\1 

4ll-\Z 


411-\^ 


{(G,H),  (G,I),  (G,J), 

(H,I),  (I,J)).  I * 

(G,  I],  i 

{(C,J,E),  (C,J,B),  (C,J,T), 
(C,E,B),  (C,E,T),  (C,B,T), 
(J,E,B),  (J,E,T),  (J,B,T), 
(E,B,T)} 

{(C,J,E),  (J,E,B), 
(J,E,T)}.  i * {(C,J,E), 
(C,J,B),  (C,J,T),  (C,E,B), 
(C,E,T),  (J,E,B),  (J,E,T), 
(J,B,T),  (E,B,T)]. 

7^.  You  can  determine 
this  more  easily  by 
reasoning  that  there  is 
only  one  committee  pos- 
sible that  does  not  con- 
tain either  Ed  or  Jim. 


The  probability  of  this 
one  committee  is  7-h. 
Since  1 - 7-3-=  j^,  the 
probability  that  either 
Ed  or  Jim  will  be  on  the 
committee  is  j^. 

I 5 ro>  5 

P{M  U Y)  = P{M)  + 

Y(Y)  - P{M  n Y). 


P(red)  = ,4  H - 
or_4-. 

P{M)  = 1 - P{M). 
P(both  green)  = 1 - 


z 5 ’ 


L® 

2 5 » 


Lesson  181 

411- h.  The  first  component  is  a 

number  named  on  a blue 
tag  and  the  second  compo- 
nent is  a number  named  on 
a red  tag.  * Yes 

412- B  The  event  that  the  numeral 

on  the  blue  tag  drawn  is 
■3  and  the  numeral  on  the 
red  tag  drawn  is  2 * The 
event  that  the  numeral  on 
the  blue  tag  drawn  is  1, 

2,  or  3 
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J^12-V 
hi  2-^ 


hi  2-^ 
hl2-\ 


hl2-6 
hl2-Y. 
hi  2-1 
. hl2-\^ 

3 


hi  2-0 
hi  2-? 


hi2-q 


hl2-R 

hl2-% 

hl3-J 


[{b,r)  1 r > 51  * { 1 

(1,5),  (2,5),  (3,5), 

{ (6, r)  1 h - 2] 

(4,5)1 

{(2,1),  (2,2),  (2,3), 

hl3-[) 

H nr  - * i-i  nr  - 

20’  or  2 or  5 

(2,4),  (2,5)1  * There  are 

hl3-y 

Find  the  product  of  the 

5 elements  in  K and  20  in 

probability  of  R and  the 

S.  Therefore,  P(K)  = 

probability  of  T. 

or 

hl3-^ 

P(R  n T)  = P(R)  • P(T). 

{{b,r)  1 r - 41 

P(R  HT)  = i • 1,  or 

{(1,4),  (2,4),  (3,4), 

hl3-k 

{(1,3),  (2,3),  (3,3),  • 

(4,4)1  * There  are  4 mem- 

(4,3), (1,4),  (2,4), 

bers  in  L.  Therefore, 

(3,4),  (4,4),  (1,5), 

P(L)  = fo.  or  i. 

(2,5),  (3,5),  (4,5)1  =»= 

Yes 

{(1,4),  (2,3),  (3,2), 

{(2,4)1  * 2^  There  is 

(4,1)1 

1 member  in  K n L and  20 

hl3-0 

or  1 2-^,  or  i 

members  in  S.  Therefore, 

hl3-0 

1 • or  ,4 

P(Kn  L)  = ,-5. 

hl3-D 

{(2,3),  (1,4)1  * 2 * 2^’ 

Yes  * Yes  * Yes  * Yes 

or 

Yes 

hl3-E 

Yes  * No  * P(G  n H)  does 

Yes 

not  equal  P(G)  • P(H). 

{(b.r)  1 b ± 21 

Hence,  they  are  not  inde- 

hl3-\  If  the  product  of  two 
numbers  is  0,  then  at 
least  one  of  the  numbers 
must  be  0.  Neither  the 
probability  of  X nor  the 
probability  of  Y is  0. 

The  occurrence  of  X 
affects  the  occurrence  of 
Y.  If  X occurs,  Y cannot 
occur,  and  if  Y occurs, 

X cannot  occur. 

P(X  n Y)  =0,  but 
P(X)  • P(Y)  0. 

hl3-<S  No.  It  is  not  true  that 
P(X  n Y)  = P(X)  • P(Y). 

On  your  own. 

hlh-^  See  the  chart  below. 

W-2  or  i or  * 

Yes  * The  probability 
that  the  first  number  is 
3 and  the  second  number 


(1,2),  (1,3), 

(1.4) ,  (1,5),  (2,1), 

(2.2) ,  (2,3),  (2,4), 

(2.5) }  * There  are  10  mem- 
bers in  A.  Therefore, 

P(A)  - or  i. 

{(&,r)  I r ^ 4} 

{(1,4),  (2,4),  (3,4), 

(4.4) ,  (1,5),  (2,5), 

(3.5) ,  (4,5)1  There  are 

8 members  in  B.  Therefore, 

P(B)  = ov 
{(1,4),  (1,5),  (2,4), 

(2.5) 1  * There  are  4 mem- 
bers in  A n B.  Therefore, 
P(A  n B)  = ^ , or 

Yes 

Yes 

{(2,1),  (2,2),  (2,3), 

(2.4) ,  (2,5),  (4,1), 

(4.2) ,  (4,3),  (4,4), 

(4.5) 1  * {(1,1),  (2,1), 
(3,1),  (4,1),  (1,3), 

(2.3) ,  (3,3),  (4,3), 


pendent  events. 

is  5 is  4-  9^  is  iPe 

hl3-R 

By  definition,  mutually 

product  of  j and  4* 

exclusive  events  are  dis- 

hlh-Z 

_L  Qp  J_  ^ 1®  nr  — * 

90’  15  90’  5 

■ joint  sets.  The  inter- 

No * The  probability  of 

section  of  any  two  dis- 

the' intersection  of  the 

joint  sets  is  the  empty 

two  events  is  or  4- 

set. 

4 is  not  the  product  of 

hl3-0 

The  probability  of  the 

4 and 

event  that  has  no  members 

hlh-^ 

— or—-*'  -I  nT*  — 

is  0. 

No  * The  probability  of 

hl3-W 

No  * No  * Neither  X nor 

the  intersection  of  the 

Y is  the  empty  set. 

two  events  is  4*  is 

Chart  for  414-1 


\s 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

(1,0) 

(1,1) 

(1,2) 

(1,3) 

(1,4) 

(1,5) 

(1,6) 

(1,7) 

(1,8) 

(1,9) 

2 

(2,0) 

(2,1) 

(2,2) 

(2,3) 

(2,4) 

(2,5) 

(2,6) 

(2,7) 

(2,8) 

(2,9) 

3 

(3,0) 

(3,1) 

(3,2) 

(3,3) 

(3,4) 

(3,5) 

(3,6) 

(3,7) 

(3,8) 

(3,9) 

4 

(4,0) 

(4,1) 

(4,2) 

(4,3) 

(4,4) 

(4,5) 

(4,6) 

(4,7) 

(4,8) 

(4,9) 

5 

(5,0) 

(5,1) 

(5,2) 

(5,3) 

(5,4) 

(5,5) 

(5,6) 

(5,7) 

(5,8) 

(5,9) 

6 

(6,0) 

(6,1) 

(6,2) 

(6,3) 

(6,4) 

(6,5) 

(6,6) 

(6,7) 

(6,8) 

(6,9) 

7 

(7,0) 

(7,1) 

(7,2) 

(7,3) 

(7,4) 

(7,5) 

(7,6) 

(7,7) 

(7,8) 

(7,9) 

8 

(8,0) 

(8,1) 

(8,2) 

(8,.3) 

(8,4) 

(8,5) 

(8,6) 

(8,7) 

(8,8) 

(8,9) 

9 

(9,0) 

(9,1) 

(9,2) 

(9,3) 

(9,4) 

(9,5) 

(9,6) 

(9,7) 

(9,8) 

(9,9) 
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; not  the  product  of 

and  jV- 

or  -d,  * or  * 

No  * 

The  probability  of  the 
intersection  of  the  two 
events  is  ^ is  not 

the  product  of  -ph  and  ph-. 
9^  * 5^ , or  * The  two 
: events  are  mutually  ex- 

clusive. 

\lk-l  Yes  * The  event  (3]  has 
! one  member  and  {1,  2,  3, 

I 4,  5}  has  five  members. 

There fore, 

P(third  floor)  = i.  * 


{1,.  2,  3, 

4,  5] 

;i4-8 

T X T . or  jU 

\ll^—^ 

T X T,  or 

2 5 

o 

4- 

1 X 1,  or 

F? 

\11^- 1 1 

± * 2. 

7 7 

CM 

■4 

T X f,  or 

2 

4 9 

\lk- 1 3 

T X or 

1 2 

4 9 

(eepi ng 

skilful 

[l5-\ 

\l5-l 

130.95 

\l5-2 

“1^ 

-^2  2 

\15-^ 

30.24 

\l5-h 

"211.6 

UA-6 

689| 

\i5-7  - 

"490 

tl5-8 

107. 5 

il5-9 

16H 

y5-IO 

87.52 

\l5-\  1 

1784 

p5-  1 2 

24.7 

\l5- 1 3 

"1072. 45 

%15-\^ 

288.38 

LO 

1 

996-fl- 

^15-16 

c 1 9 

ll5-\l 

"19.562 

415-18 

814 

^15-19 

1.23 

415-20 

88 -n 

^5-21 

146.15 

415-22 

1528 

415-23 

(y  1 6.5  < y < 20.9] 

415-211 

U = 20}} 

415-25 

{2} 

415-26 

it  1 t ^ .25] 

415-27 

{m  1 m >16] 

415-28 

{“4|,  4i] 

415-29 

415-30 

{ ] 

5040 

415-31 

120 

415-32 

362,880 

415-33 

39,916,800 

415-311 

720 

415-35 

30,240 

415-36 

15 

415-37 

56 

415-38 

2"  X 3^ 

415-39 

2"  X 3'-  X 5^ 

415-40 

2®  X 5^ 

415-41 

2®  X 3^ 

415-42 

3^  X 7^ 

415-43 

2^  X 3"  X 7^ 

415-44 

2-  X 5"  X 13" 

415-45 

2"  X 5"  X 7" 

415-46 

4 * 40 

415-47 

6 * 248 

415-48 

9 * 217 

415-49 

8 * 270 

415-50 

15  * 403 

415-51 

12  * 1368 

415-52 

16  * 1080 

415-53 

18  * 728 

Lesson 

182 

41 5- A 

2 

41 5- B 

No  * Because  a tack  is 

not  well  balanced,  it 

does  not  seem  that  the 

two  outcomes  of  the  ex- 
periment are  equally 
likely. 

415-C 

Yes  *■  Point  down  * Point 
down  * Point  up  * Point 
down 

415-D 

Once  * 3 times 

415-E 

4 times  * Yes 

415-F 

27 

1 0 0 

^16-^  251  times 

-25002  * Yes 

^16-\  About  .25  X .25,  or  about 
.0625 

Use  X as  a variable  for 
the  number  of  times  U will 
occur  in  the  next  100 
tosses.  You  can  use  the 
condition  .25/1  ~ x/100 
to  determine  the  number 
of  times  U will  occur  in 
the  next  100  tosses. 

25  satisfies  .25/1  ~ x/100; 
therefore,  it  is  likely 
that  U will  occur  25  times 
in  the  next  100  tosses. 

^17-k  971,804 

117-B  951,483  * 677,771  * 

181,765 

^17-Z  Out  of  the  original 

1,000,000  persons,  181,765 
were  still  living  at  the 
age  of  80  years.  * .18 

^i7-D  1,000,000  - 677,771,  or 

322,229  .32 

.^77~E  883,342  * 810,900 

.^17-F  Yes 

^17-G  For  every  883,342  persons 
of  age  40,  883342  - 
677771  will  die  by  age  60.- 
Therefore,  the  probability 
that  Mr.  Colfax  will  die 
by  age  60  is 

8 6 3 3 ^ 2 - 6 7 777  I 20  5 57  1 

883342  ^ 883342* 

On  your  own 

|17-I  The  event  has  occurred  75 
times  in  135  trials.  The 
probability  is  f. 

4-17-2  The  event  occurred  twice 

in  1000  trials.  The  prob- 
ability that  a stapler 
picked  from  this  lot  is 
defective  is  .002.  * 

.002/1  ~ x/1500.  Three 
staplers  can  be  expected 
to  be  defective. 


Responses  for  pages  7^11^—1^17  161 


Jli,17-Z  The  quotient  of  the  number 
of  hits  he  has  made  and 
the  number  of  official 
times  at  bat  is  the  rela- 
tive frequency  of  the 
player's  hits,  which  is  an 
approximation  of  the  prob- 
ability that  he  will  ob- 
tain a hit  in  one  time 
at  bat. 


417-^4 

.320 

417- b 

.320  X .320,  or  .1024 

418-0 

The  event  occurred  975- 
times  in  12,500  trials. 

The  probability  is  .078. 

418-7 

.01  X .008,  or  .00008 

418-8 

.01  + .008  - .00008,  or 
. 01792 

Applying  mathematics 

418-1 

P(M)  =f.  p(M)  =|;  1 

418-2 

P{M)=^.  2(y)=A.  ^ 

41 8- Z 

P{M)  P(M)  = i 

418-\4 

R(^)  -f.  0 

418-8 

P(M)  =M  p(M)  =1-  1 

” 5-3 

Assume  that  the  probability 
of  getting  each  of  the  5 
kinds  of  flower  seeds  is 
equally  likely. 

418-0 

P{M)  -f.  P(M)  =1.  2 

Assume  that  the  probability 
of  getting  each  of  the  6 
kinds  of  vegetable  seeds 
is  equally  likely. 

418-7 

p(M  n N)  = P{M)  ' A(y). 

A(y  n y)  - 2 X 2.  ^ 

418-8 

P{M  u y)  = P{M)  + 
y(y)  _ p(M  n y). 

PiMV  K)  = i * i - i 

418-9 

P(M)  =i.  P(M)  = i 

418- \0 

PW=f.  PW=^-  T 

^^5-11  The  probability  that  Jack 
will  draw  a red  pencil  is 
— . The  probability  that 
Jack  will  draw  a green 
pencil  is  P{M  U N)  = 

P{M)  + P{N).  P(M  U f/)  = 
LL  + A.  iL 

25^25*  5 

^15-12  The  probability  that  Jack 
will  draw  a green  pencil 
from  the  box  the  first 
time  is  The  prob- 

ability that  Jack  will 
draw  a green  pencil  from 
the  box  the  second  time 
is  P(M  n N)  = 

P{M)  • P{N).  P{M  f\  N)  = 
J.  X — 6 H 

iI8-\Z  PW  'm  =M.  12 

P{M  n Af)  = P{M)  • P{N). 
PU  n y)  = X 12.  ^ 
Checking  up 
Test  166 
UO-  I 2 

2 

UO-  3 6 

W X Y = {(1,1),  (1,2), 

(1.3) ,  (1,4),  (1,5), 

(1,6),  (2,1),  (2,2), 

(2.3) ,  (2,4),  (2,5), 

(2.6) ,  (3,1),  (3,2), 

(3.3) ,  (3,4),  (3,5), 

(3.6) }. 

420-S  or  i 

j^20-e  Tl.  or  I 

Ji,20-7  jl,  or  j * Yes 

If,  or  I * No 

Lesson  183 

k20-\  1900  1960  * 6 

Each  of  these  numerals 
expresses  the  world's 
population  to  the  nearer 

500,000,000.  * At  the 
present  time  it  is  im- 
possible to  obtain  an 


exact  number  for  the 
world's  population. 
m-Z  1,500,000,000  * in  1920, 
it  was  1,750,000,000. 

In  1930,  it  was 

2.000. 000.000.  In  1940, 
it  was  2,400,000,000. 

In  1950,  it  was 

2.500.000. 000.  In  1960, 
it  was  3,000,000,000. 

No  * Yes 

From  1950  to  1960  * From 
1900  to  1910 

500.000. 000 
m-z  500,000,000 

^21- H They  are  the  same. 
lt,21-  I The  statement  that  "The 
world's  population  will 
probably  be  greater  in 
1970  than  in  1960"  seems 
more  reasonable. 
m-  J lOO/o 
%21-y^  4,010,000 

1^,21-  L Yes 
}^21-\h  Yes 
k21-  N 17. 2% 

m-  0 Yes 

U22-  P 27°  F.  * 59°  F.  * 67°  F. 
Ii,22-  Q July  * January 
m-  A Yes 

U23-  B Record  D * Record  C 
Jt,23-Z  Record  B * Record  E * 
Record  D 

4.23-0  64  * By  finding  the 

total  number  of  red  disks 
drawn  by  the  4 students 
4-23- E The  three  other  numbers 
were  obtained  by  finding 
the  sums  of  the  numbers  of 
disks  of  each  color  that 
were  drawn  by  the  four 
students. 

423-  F 200  * 200 
423-0  Yes 
42 3- H Yes 

423-  I There  were  probably  fewer 
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423-^ 


m-K 

m-i 


m-H 

m-Q 


green  disks  than  red, 
blue,  or  white  disks  in 
the  bag. 

From  the  data  given  in  D7, 
you  know  that  the  total 
number  of  disks  drawn  was 
200.  You  can  use  a con- 
dition for  equivalence  to 
find  the  probability  of 
drawing  a disk  of  a cer- 
tain color  in  one  drawing. 
For  example,  the  proba- 
bility of  drawing  a red 
disk  in  one  drawing  can 
be  found  by  using  the  con- 
dition 64/200  x/1.  -The 

solution  of  this  condition 
is  .32.  If  400  more  draw- 
ings were  to  be  made,  you 
can  use  the  condition 
.32/1  ~ x/AOO  to  predict 
the  number  of  times  a red 
disk  would  be  drawn.  Thus, 
you  could  predict  that  128 
red  disks  would  be  drawn 
in  the  next  400  drawings. 
Using  a similar  method  for 
each  of  the  other  colors, 
you  could  predict  that  76 
blue  disks,  148  or  152 
white  disks,  and  44  or  48 
green  disks  would  be  drawn 
in  the  next  400  drawings. 

46 

Program  B * Program  D 
A histogram  pictures  rec- 
tangles rather  than  rec- 
tangular regions  and  the 
pictures,  of  the  rectangles 
touch  each  other. 

Yes  Yes  * Yes 
He  might  use  a histogram 
because  it  is  very  easy 
to  tell  at  a glance  that 
more  viewers  watch  program 
B than  any  of  the  other 


programs.  With  a his- 
togram, it  would  not  be 
necessary  to  compare  the 
number  of  viewers  of  each 
program  as  it  is  with  a 
frequency  array. 

On  your  own 
1 100/» 
m-2  Rent 
-4^-4-3  Clothing 

Some  of  the  expenses 
might  be  for  taxes,  in- 
surance, entertainment, 
telephone  bills,  doctors’ 
bills,  furniture,  and 
recreation. 

Ji.24.-b  They  spend  >$140  for  rent, 
>$115  for  food,  >$80  for 
clothing,  $50  for  trans- 
portation, $80  for  other 
expenses,  and  they  save 
>$35. 


m- 1 1 


425- 1 2 


HOW 
80 
70  ' 
60 
50 
40 
30 
20 
10 
0 


STUDENTS  OBTAIN  LUNCH 


Bring  Buy  Go  home 


Number 

1 

2 

3 

4 

5 

6 

7 

8 
9 


Number  of 
times  named 

4 
6 

15 

7 

12 

5 
13 

7 


425-S  The  attendance  at  the 
Star  Theater  each  day 
during  a certain  week 
425-1  Saturday  Monday 
425-b  Wednesday  * Tuesday 
425-B  He  will  probably  need 

more  popcorn  on  the  days 
when  the  attendance  is 
high  than  on  the  days 
when  the  attendance  is 
low. 

^^5-10 


How  students 

obtain  lunch 

Number  of 

students 

Bring  from 
home 

■30 

Buy  in 
cafeteria 

75 

Go  home 

15 

Number  named 

Keeping  skilful 

425-1  {("106i,2lA)} 

425-2  {(11.8,14.3)} 

425-3  {(20,16)} 

425-^  {(“8.  3,  “06)} 

425-b  {(2,3)} 

425-e  {(24,3)} 

425-7  {(12.3,2.46)} 

425-S  {("6,"6)} 
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-425-9  {(28.75,-24.75)] 

-425-10  {(135,137)1 

-425-11  {(-111, -161)  ] 


Lesso! 

.426- A 
.426- B 


184 


.4^6- C 

.426- D 
.^26- E 
.426- F 

.427- G 

-427-1 


.427- X 
.427- L 


.427- M 


.427- N 


^28- k 


164 


Wednesday  * Monday  * 59 
The  number  that  is  the 
average  * The  number  that 
is  the  total  of  the  meas- 
ures * The  number  of  meas- 
ures whose  sum  is  the  total 
5 * Find  the  sum  of  485, 
538,  544,  535,  and  492. 

2594 
518.8 

The  average  daily  attend- 
ance was  518.8. 

94  * 78  =*=  16 
a:  two  * X one  hundred  * 

X n 

Yes  * Xi  + X2  + X3  + X^  + 

X5  + Xe  + X7  + Xq  + Xq  + 
xio  + xii  + xi 2 

Yes 

The  number  that  is  the 
total  of  the  measures  * Yes 
a was  replaced  by  x and  t 
was  replaced  by  xx  + X2-  + 

X3  + ...  + x^. 

Since  87  is  the  first  meas- 
ure given  in  the  problem, 
xi  was  replaced  by  87; 
since  92  is  the  second 
measure,  X2  was  replaced 
by  92;  since  78.  is  the 
third  measure,  xg  was  re- 
placed by  78;  since  90  is 
the  fourth  measure,  X4 
was  replaced  by  90;  since 
86  is  the  fifth  measure, 

X5  was  replaced  by  86; 
since  94  is  the  last  meas- 
ure, x^  was  replaced  by 
94.  Since  there  are  6 
measures,  n was  replaced 
by  6. 

Responses  for  pages  1^25-lt,29 


Find  the  standard  name 
of  87  + 92  + 78  + 90  + 
86  + 94.  87f  * Yes 

- - X1+X2+X3+. . .+x„ 


= 405  + 461  + 490 
33 


7 rz  13^ 

3 ’ 


X = 452.  The 


^28- D 


mean  number  of  persons 
attending  the  play  per 
evening  was  452. 

Yes  461  - 452,  or  9 * 
490  - 452,  or  38 
-47  + 9 + 38,  or  0 
- ^ 5j+3}+8i+?j^6i. 

5 


6i^* 


5|  - 


8|  - 

7|- 

6|  - 6f 
+ “2 
■4,  = 0. 


-2|. 

A = U. 


+ 2-A  + 1^  + 


.425- E 


i28-F 


428- G 


610+552+484+729+692+477 

6 

590|  * 610  - 590|  = 19i. 
552  - 590|  = "38|. 

484  - 590|  = -106|. 

729  - 590|  = 138^. 

692  - 590|  = lOlf 
477  - 590|  = "1131. 

19|  + "38|  + "106|  + 

1384-  + lOli  + "113|  = 0. 
23  students  * The  middle 
score  would  be  the  score 
of  the  twelfth  student 
because  11  students  have 
either  the  same  score  or 
a lower  score  and  11  stu- 
dents have  either  the 
same  score  or  a higher 
score. 

If  you  consider  the  stu- 
dents whose  scores  were 


428- ti 

428- \ 

429-  J 
429-K 
429-1 


75  as  the  first  and  sec- 
ond students,  the  student 
whose  score  was  78  as  the 
third  student,  and  the 
students  whose  scores  were 
83  as  the  fourth  through 
ninth  students,  then  you 
find  that  the  12th  student 
is  one  of  the  students 
whose  score  was  85. 

Yes  * The  sum  of  the  first 
two  measures 
Yes  * 1980 

86A 


4.1 
6.36 

On  your  own 
429- \ 

429-2 
429-Z 
429-n 
429-5 
429-6 
429-7 


6.7 


429-8 

429-9 


6 
32 

2 

3400  * 3880  * 3500 
5.6  * 4.94  * 4.6 
2||  * 7,4-  * Between  7t 
and  7f 

16  24|  * 25 

.021  * .023  to  the  nearer 
thousandth  * .024 
.429-10  26  * 177  * 176 

Applying  mathematics 
.429-!  X,  amount  of  money  Roger 
has  in  all. 

X = 130.95  + 16.42  + 1.90. 
{149.27).  .$149.27 

X,  number  of  dollars 
that  Mr.  Martin  spent  for 
each  dollar  that 
Mr.  Nelson  spent. 
145.35/116.28  'v  x/1. 
{1.25).  1.25  tiroes 
X,  number  of  hours  Ken 
worked  on  Friday. 
y,  number  of  hours  Ken 
worked  on  Saturday. 
x + y=10Ay  + -i  = 6. 


429-2 


429-3 


{(4-^,5-ii-)).  4-f  hr.  on 

Friday  and  5-i|-  hr.  on 
Saturday 

^29-'^  Use  the  formula  p = br. 

p = 875(.008). 

{7).  7 students 

j!^29-B  X,  number  of  pounds  of 

hickory  nuts  Mrs.  Wilson 
used. 

2j  — X > 2j  A X >0. 

(x  I 0 < X < j}. 

Between  0 and  f lb. 

4'29-S  X,  number  of  jackets  Mr. 

Craft  sold  during  April. 
152  + X = 321. 

(169).  169  jackets 

^29-7  X,  number  of  degrees  that 
vras  the  temperature  in 
Toronto  at  6:00  P.M. 

X > "10  A X - 4 < "6. 

{x  I "10  < X < "2). 
Between  2 degrees  below 
zero  and  10  degrees 
below  zero 

iSO-S  X,  number  of  ounces  of 

mints  Beth  had  before  she 
bought  the  10-j-oz.  pack- 
age. 

X > 8 A X + lOy  < 24. 

{x  I 8 < X < 18|]. 

Between  8 and  13y  oz. 
^30-2  X,  number  of  packages  of 
envelopes  the  company 
should  send. 

100/1  - 3300/x  V 
275/1  ~ 3300/x. 

{33,  12].-  Either  33 
packages  of  100  or  12 
packages  of  275 

J^SO-  1 0 X,  amount  Betty  earned. 

y,  amount  Alice  earned. 
y/1  ~ 12.80/x  A X + y = 
25.40. 

{(16,9.40)].  Betty 
earned  >$16.  00  and  Alice 
earned  .fO.AO. 


430-11  X,  number  of  quarts  of 
wax  Mrs.  Andrews  used. 
3-x^ljAx<3. 

{x  I ly  ^ X < 3]  . 

At  least  Ij  qt.  and  less 
than  3 qt. 

430-]2  X,  amount  the  school 
spent  for  the  tennis 
rackets. 

y,  amount  the  school 
spent  for  the  tennis  balls. 

amount  the  school  spent 
in  all  for  the  tennis 
rackets  and  the  tennis 
balls. 

9.95/1  ~ x/15  A 2.25/3  ~ 
y/18  Ax  + y = z . 

{(149.25,13.  50,162.75)1. 
.$162. '75 

430-13  X,  number  of  pounds  of 
hamburger. 

y,  number  of  pounds  of 
bacon. 

z,  number  of  pounds  of 
pork  chops. 
x+y+z  = 9yA 

2/1  ~x/y  Ay  + Z - 5y. 
{(4,2,3|)].  4 lb.  of 

hamburger,  2 lb.  of  bacon, 
and  3y  lb.  of  pork  chops. 
430-\\i  X - 16|-  ^ 20^. 

{x  1 X ^ 37|]- 
430-\S  X,  first  number. 

y,  second  number. 

2,  third  number. 

3/1  'v  x/y  A y - 4 = 2.5  A 
2 = X + 9.  5. 

{ (19.5,6.5,29)] 

430-lS  X,  first  number. 

y,  second  number. 

~(x  - y > "6)  A y + 2 = 10. 
{(x,y)  i X 1 2 A y = 8] 
Checking  up 
Test  167 

430-1  sample  point 
430-1  and 


430-3 

mutually  exclusive 

430-i\ 

empirical 

430-S 

arithmetic  mean 

430-6 

probability 

430-7 

range 

430-8 

relative  frequency 

430-9 

independent 

430-  1 0 

one 

Test  168 

430- 1 1 

See  the  chart  below. 

A 

1 

2 

3 

4 

0 

(0,1) 

(0,2) 

(0,3) 

(0,4) 

1 

(1,1) 

(1,2) 

(1,3) 

(1,4) 

2 

(2,1) 

(2,2) 

(2,3) 

(2,4) 

3 

(3,1) 

(3,2) 

(3,3) 

(3,4) 

4 

(4,1) 

(4,2) 

(4,3) 

(4,4) 

4S1-\1  or  i 

431-\3  jy.  or  y * 2^,  or  y * Yes 
431-\^  rk,  or  i * Yes 


or| 

1.6 

or  ^ *No 

Weight 

Frequency 

22.5 

2 

22.8 

3 

23.0 

2 

23.2 

4 

23.-5 

1 

24.1 

1 

13 

431-\3  23.06  to  the  nearer 
hundredth 
431-\3  23.0 
431-10 


WEIGHT  OF  MICE 


cd  oj  cd  cd  cd  W* 
(X2  W (X2  W CQ  CX2 

Weight  in  grams 
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m-M 


T 

m-21  One 

m-2z 

GAME  ATTENDANCE 


m-1^  .935 
Test  169 

m-\  R,  Rp,  I,  and  Ip 

m-2  R,  Rn,  I,  and 

R 

R and  Rp 
R 

R vr  ■ 

Test  170 

m-i  T 
m-z  p 

U32-^  F 

m-\^  T 
m- 1 1 T ^ 

T 


Test  171 

m-\z  131 

Ji.32-\\  secant 
.^5^-15  23“ 

.4.?^- 16  3 


2 1 ( S t 7 8 « 10  11  12  13  14  15  It  17  II  19  20  21  22  2J  24  25  71  70  69  68  67 

166  Responses  for  pages  Ji,31-Ji,32 


'1  0 1 2 3 4 5 


^5^-18 

^~2  ''1)  2 


4 


6 


^5^-19 

''4 


2 


^32-22  Use  the  formulas  i = prt 
and  a = p + i. 
i = 473.50(.04)(1)  A 
a = 473.50  + i. 
{(18.94,492.44)}  for  (i.c) 
.$492.44 

45^-24  X,  number  of  quarts  of 
antifreeze. 

y,  number  of  quarts  of 
water. 

x/y  ~2/5  Ax  + y = 16., 

{ (47,11t)  ].  4y  qt.  -of 
antifreeze  and  lly  qt.  of 
water 

k32-lS  X - “3  = 7^.  {■2I7] 

4.32- 26  X,  first  number. 

y,  second  number. 

X = 87y  A y = 4.1  - 6.9. 

((2. 436, "2. 8)} 

4.32- 27  X.  first  number. 

y,  second  number. 

2,  third  number. 

X + y + 2 = 13j  A 
y = 3x  A 2 = jx. 

{("3,"9,“li)} 

Test  mb 

432  -28  complementary 
432  -29  _third  and  fourth 
432 -ZQ  I 

452-31  10.5  sq.  in. 

432  -32  event 
432  -33  complementary 
452-34  k 
432 -3b  36 


Test  172(1 

432-22  Use  the  formula  p = br. 

1 = 17jr.  {5^}.  5.77^0 
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